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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and are
intended for use in the oil and gas production
facilities, o1l  refineries, chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout  this  Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract document.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR :

Executor is the party which carries out all or part of
construction and/or commissioning for the project.

INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.
SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the "Company" rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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ENGINEERING STANDARD
FOR

PIPING & INSTRUMENTATION DIAGRAMS (P & IDs)
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0. INTRODUCTION

The Standard Practice Manuals titled as
"Fundamental Requirements for the Project
Design and Engineering" is intended for
convenience of use and pattern of follow-up and
also a guidance.

These Standard Engineering Practice Manuals,
also indicate the check points to be considered by
the process engineers for assurance of fulfillment
of prerequisitions at any stage in the
implementation of process plant projects.

It should be noted that these Iranian Petroleum
Standards (IPS), as Practice Manuals do not
profess to cover all stages involved in every
process project, but they reflect the stages that
exist in general in process projects of oil, gas and
petrochemical industries of Iran.

These preparation stages describe the following
three main phases which can be distinguished in
every project & include, but not be limited to:

Phase I: Basic Design Stages (containing seven
Standards)

Phase II: Detailed Design, Engineering and
Procurement Stages (containing two Standards)

Phase IIl: Start-Up Sequence and General
Commissioning Procedures (containing two
Standards)

The process engineering standards of this group
include the following 11 standard:

I) Manuals of Phase I (Numbers 1 -7)

IPS-E-PR-150  Engineering Standard for Basic
Design Package &
Recommended Practice for
Feasibiliy Studieds

IPS-E-PR-170  Engineering  Standard  for
Process Flow Diagram

IPS-E-PR-190  Engineering  Standard  for
Layout and Spacing

IPS-E-PR-200  Engineering Standard for Basic
Engineering Design Data

IPS-E-PR-230  Engineering  Standard  for
Piping &  Instrumentation
Diagrams (P&IDs)

IPS-E-PR-250  Engineering  Standard  for
Performance Guarantee

dodio —*

Olge b gwdige (69,15 o laibin] (slvaxls JUE RV

P Sy Mean (b e sl ol Sl
Bl o Sgein; g (65 (s3I &)l g onlin

b &5 oy blaS i (535 9 lailiul (slmazlis

Ot JeeSS 3 plisebl lp anld e by

5,8 5 0 ganld sle o sl il al>se a slajls

LS o atuie i | Aisd

Olsie & (TPS) ol s (glas Jusliwl a5 cuul 53 6

clodh Gliseas | atbes hpll sl il

 sanlp oign 2 50 5l 90 Jolee &dS 60500

@lo oy plxl )3 35750 Jolye (IS pob @ Ll iyl

Aites fge ol serdyry mlio 5 55 i sanl

S B a5 5 Lol 3 s o5g sloslel S0 0

cheogi 1) 33,5 ced d9azme ol &y Lol e3g 039 o

QS g

"o kil caae Joli) 4l b I 5l

59 Jold) w3 5 (g heaih (b S T 5

"5 ikl

o, 9 sl oy Jolye iy slo ol gzns” CAIT 518

"o skl 9o Jold) eges (gl

o33l Jols 098 cpl ;0 anld cwaige gbeslustidl

ity o i ol

V6 eoyles) T 36 cbaxts

al o> yb &y (gl grige 8kl TPS-E-PR-150
obSel lallles (gl soleitn 49,
s

ooy foses cslys (omiiqn 8kl IPS-E-PR-170
Gl

alols 5 Sleil> (o) omsige 5ylitisl IPS-E-PR-190
M5

b (6lo osls (gl swwniga 3)Mill IPS-E-PR-200
wly (owidige

w1y sln gt gl owiipm skl TPS-E-PR-230
(P& ID s Il olgol 5 oS

25 Ciled (glp owdige 3 lailial  IPS-E-PR-250


http://www.mohandes-iran.com

IS

Jul. 2009 /\YAA 5 IPS-E-PR-230(1)
CONTENTS: P;ge iedllae Cow 4ol
0
0. INTRODUCTION .asssinssssasonsissinsssssseisissovessssnsrs 4
T L e doddo —*
L. SCOPE iciciivisimmsssississsvssismisisvinmisssssssyissssnse 6
P T AN 3 5,5 awls -
2. REFERENCES .......cccccccsiumsumnsnsssasssasssassanssensasens 6
T N e e 2=l =Y
3. DEFINITIONS AND TERMINOLOGY ......... 8
e Py oot O 5le gyl Y
4. SYMBOLS AND ABBREVIATIONS.............. 9
o e Ol )lais| g b 4L -F
5. UNITS ..ocinesrnsmsarmssssasosisnsssrssinsossnsssrssinssprsssinnsinn 9
Wisosusansnsemonsensennemmnsnsmenisnsniva sosnss ai RS BARH R HP Luslyg -0
6. GENERAL .......coooirinernnsnesnsscsacsnnsesssussssssasans 9
e s namsmanssananssd RS MR RN R R AR TSI so9oE —F
6.1 Definition...cooiiciiiinsnsninnninsanissssnsssssassns 9
Qreeerrensnnrsrennsrennsenmsesrsssernnsrrrarannsrnnnsees Gy i \-F
6.2 Representation .9
S o led g2 Y-F
6.3 Drafting .....ccccveeniiiininnsissssissssessseesssessssss 10
| OO S A Y-F
6.4 Equipment Location IndeX......c.ccccovenunnanans 14
‘ | (ERRRTRR———— Ol jut i Caxdgo slosnl, F-F
6.5 Drawing Number .....cninsscscnnsscssesenas 14
VP cssissssosussnsossvmvssvesssunensnes AL (6135 oyl b-F
6.6 Arrangement........oeeeensiiniinissssssnessosnsss 14
L O PR —— b F-F
7. MINIMUM INFORMATION TO BE
SHOWN ON P&I DIAGRAMS .....ccocvcenninvnssnanes 16
P&I s log0 50 sl a5 Gledb! Slas-Y
Y sssnsusuasinnselunnnnninsssssnsnnpnnnnsnnnspnsssrnsiy dgl oals 1yLLS
7.1 General ... iiiesresnnrenssessnssseiensens 16
V8 iancsnnusnasavannsnnavasnneanssonisansinersutbessastin oy =Y
7.2 Equipment Indication ......ceveeinrernsnneneens 16
A  nsercennssanmermmmsseanpnmnssnsnosonses Ol gz b aills Y-V
7.3 Instrumentation .....ceiimensmememn. 26
| T A—— w80 Il Wlgal Y-V
Ti4 PIPINE csiivississmivssssnississsssnsavmsassisioss 27
YV csivuaussussanenssosasersuavarsrsnvsinssssvassons oS aJg) F-Y
7.5 /General Notes i sniissssssismssenssussassssasuasss 32
R [T R —— sogos sl g alol A=V


http://www.mohandes-iran.com

I2S

Jul. 2009 /\YAA 5 IPS-E-PR-230(1)
8. DESIGN CRITERIA FOR PREPARATION OF
PEIDIAGRAMS ..cccussminsiisivississizsnssissssssines 34
Y Esiininanienn P&I le.h_,b,.n.i LW @")‘l’ GLbJL:.a.n -A
8.1 Assembly piping of pumps......cccvuvceninrnae 34
Y F i painsirisie L aoli (5,15 alg) cuai V-A
8.2 Steam-Out, Drain and Vent for Vessels ...35
V& rversorns Bgyb g o Juw)adsd () e Y-A
8.3 Bypass for Safety/Relief Valve ....cccoevrsunne 36
Y Fransssrvasssmmssassise ol ylanbl il 45 ,LS Y-A

8.4 Block and Bypass Valves for Control

8.5 Line Numbering........ccoceereveireeceencnssnssnenns 36

8.6 Philosophy of Instrumentation

INSTANAEON <civsinsissmarmmrimsmmssssasimmamass 37
8.7 Utility Connections......c.ceeceeeeerceeccecaneereaees 37
8.8 Unit Battery Limit Installation...........c..... 39
8.9 Sample Connections .......cccceeveermessncsancessaens 42
8.10 Steam Trap Assembly ..ccvcciecieiiincinnnes 42

9. CRITERIA FOR UTILITY FLOW
DIAGRAIS iivisssssswsisissssssissivsssssssavsiimsssiorsise 44

10. ABBREVIATIONS / GRAPHICAL SYMBOLS

/[ IDENTIFICATIONS . .coteeeeeteeereessssessssesesssasses 46
11. PREPARATION OF P&I DIAGRAMS........ 48
R AL i svsessssonsssssissaissnsssmsssiassissansninsenssss 48

RIS = i vnss s rmsiaassmniaiandsins s e paaw s 48
11.3 Handling of Licensed Process......cceevene 55
11.4 Revisions of P&ID .....coivvviiicsrnnensanssnnnns 58
11.5 Approval of P&ID .......covviirricrenssnnsensinnns 58
L 11 /

VF e 525 gy colys 8 SIS & Sltuniil ol ol FA

V' F ssnsssssmnisassupnassssssianssesissss b 5,135 o,lel O-A
YV cvesecenrsesssanssssene 3280 51l Olgol uas ddudd F-A
) 1§ SRRTRCREE S 3 u—ula- s .G g oYlail Y-A
) i U ..&:-13 Iy t..ua.l A-A
TV csancecrssrssasaiseansosssasassnens S5 digos UYlail4-A
TT sssssisnsesasunuunnunes veee )50 Ali dcgoxo Vo-A
¥ o e sl g pw 3L 3> sl ylog0i jLao -4
T PR — e olbd] S35 sl aliif ol jlais! -\
|, T Rnn—— P&ID (b ;log0i lonio dugi -1
TN svosausassssiisionssaiiosnsisniovesissviivaonesssss (SO GE -1
i, Jame— P&ID sl 10805 dugs Sl yo 4l yiiwl Y-V
T — il Coxd 5o T3 b Jolad og2u -1
BNissiscsessaeomisisanssrmmiingenss P&ID ,log05 Mol F-1)
Oliwsessinnsssanee cesssaseserennes P&ID 10005 o guai H-1)


http://www.mohandes-iran.com

IS

Jul. 2009 / \YAA ,5

IPS-E-PR-230(1)

APPENDICES:

APPENDIX A ABBREVIATIONS/GRAPHICAL
SYMBOLS/IDENTIFICATIONS 60

APPENDIX B P&IDs/UFDs TITLE BLOCK
[0 2 (07N ) Y 125

APPENDIX C REFERENCE BLOCKS ON

APPENDIX D UTILITIES IDENTIFICATION
TABLE (TYPICAL)...ccceovrererranes 127

APPENDIX E NOZZLES IDENTIFICATIONS ON
VESSELS, REACTORS AND
TOWERS .iscicissiissasasussisossosinsinans 128

APPENDIX F PRESSURE RATINGS
DESIGNATIONS-NOMINAL SIZE
(IMPERIAL-METRIC) ..ccccecueunnaen. 129

APPENDIX G PIPE COMPONENT-NOMINAL

APPENDIX H TYPICAL SAMPLE
CONNECTION DETAILS FOR
GASES AND LIGHT LIQUIDS
(RVP 2345 KPa) cceeecneecenecennnns 131

APPENDIX I BLOCK AND BYPASS VALVES
FOR CONTROL VALVE ............ 132

APPENDIX J PHILOSOPHY OF
INSTRUMENTATION
INSTALLATION ..tvvniererieianrannens 134

APPENDIX K MINIMUM REQUIREMENT FOR
PIPING & INSTRUMENTATION
DIAGRAMS (P &IDS) IN BASIC
DESIGN STAGE ...ccocvnvvreernnsnenss 135

.LEWH

Foonld alils | SO81,5 s 4L/ Ol jlais |l Cunga

1Y B.rreeee (4ig03) UF/P&T (glo 13905 ylgae jol & Cowgny

P&ID sla;log0i 2> w0 sl 05 7 Cowgus

W ¥ v asessommnuevssananie e G g o lelll 0 Congy

YA Zrs ln)jifT) .L.§3).B ‘_sl.h J‘,b @L»u_ﬁ Cowgay

ﬁb"”""l aj'..\.il-)l..\f.é ob Hlode fpusd g Cawg
YV A cicisssinnsivsnssisansssanasonioenss (S 0 — JU yol)

Wossinninansssinsii Gn.u:‘ oji..\.i‘— 4]9,‘ Lﬁ‘}‘?l § Cawgas

S diged WY lail Old e diged & Cawgn

T oS aniisils y a3
WY cernnes J 505 s 338 JUS g Sl 510y b Canvigns
WY ,5:5.) )1}31 al,oi e dals S g

g oS dlgl slaloges (gl p Sloll Blos I Cawgn
> yo yo (P &IDs) 580 10l Olgol


http://www.mohandes-iran.com

IE Jul. 2009 /\YAA 4o IPS-E-PR-230(1)

IPS-E-PR-308  Engineering  Standard  for
Numbering System

IT) Manuals of Phase II (Numbers 8& 9)

IPS-E-PR-260  Engineering  Standard  for
Detailed design, Engineering
and Procurement

IPS-E-PR-300  Engineering Standard for Plant
Technical and Equipment
Manuals (Engineering
Dossiers)

IIT) Manuals of phase ITI (Numbers 10& 11)

[PS-E-PR-280 Engineering Standard for Start-
Up Sequence and general

Commissioning Procedures

IPS-E-PR-290 Engineering Standard for Plant
Operating Manuals

This Engineering Standard Specification Covers:

Piping & Instrumentation Diagrams (P& IDs)
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1. SCOPE

This Engineering Standard Specification covers
the format and technical basis for the Piping and
Instrumentation Diagrams (P&IDs) and Utility
Distribution Flow Diagrams (UDFDs) for process,
offsite and utility plants. Namely, the purpose of
this manual is to indicate in general terms, the
extents of detailing, valving philosophy and
instrumentation requirements of similar process
designs.

This Standard is also intended to establish
uniform symbols for equipment, piping and
instrumentation on P&IDs and UDFDs throughout
the Oil, Gas and Petrochemical (OGP) projects.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Oct. 2002, as amendment No. 1 by circular No.
175.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on July 2009 which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

ASME(AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

B31 Series "For Pressure Piping"
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Ble6.1 "Cast Iron Pipe Flange and

Flanged  Fittings, Class 25,

1*.Ed.,1989"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-PR-200 "Engineering Standard for
Basic  Engineering  Design
Data"

IPS-E-PR-308 "Engineering Standard for
Numbering System"

IPS-E-PR-725 "Engineering Standard for
Process Design of Plant Waste
Sewer Systems"

IPS-E-IN-160 "Engineering Standard for
Control Valves"

IPS-D-AR-010 "Drawing Standard for
Abbreviations & Symbols for
HVAC&R Drawings"

IPS-D-AR-011 "Drawing Standard for General
Notes for HVAC&R System"

ISA (THE INTERNATIONAL SOCIETY OF

AUTOMATION)

S5.1 "Instrumentation Symbols and
Identification 1st. Ed., 1984"

S5.2 "Binary Logic Diagrams for
Process Operations 2nd. Ed.,
1981 (Reaffirmed 1992)"

553 "Graphic Symbols for
Distributed Control / Shared
Display Instrumentation, Logic
and Computer Systems

“Ed.,1983"

S5.4 "Instrument Loop Diagrams
Ed., 1991"

S5.5 "Graphic Symbols for Process

Displays 1st. Ed., 1985"

S18.1 "Annunciator Sequences and
Specifications Ist. Ed., 1979
(Reaffirmed 1992)"

S50.1 "Compatibility of Analogue
Signals for Electronic
Tadurteinl Nennanas T nbmsomn b

o—ili oVla 5l g oo g 13" B 16.1
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Ist. Ed., 1975 ( Reaffirmed
1995)"

S51.1 "Process  Instrumentation
Terminology Ist. Ed., 1979
(Reaffirmed 1993)"

ISO (INTERNATIONAL ORGANIZATION

FOR STANDARDIZATION)
3098 "Drawings-Lettering, Part I:
Currently Used Characters 1st.
Ed. 1974"
3511 "Process Measurement Control

Functions and Instrumentation-
Symbolic Representation

Part 1: Basic requirements, Ed. 1977

Part 4: Basic Symbols for Process Computer,
Interface, and Shared Display/Control
Functions Ed. 1985"

6708 "Pipe Work  components-
Definition and Selection of
DN(Nominal size) "

API (AMERICAN PETROLEUM INSTITUTE)

Standard 602 "Compact steel gate valves
flanged, threaded, welding and
extended body ends 7" Ed.,
1998"

3. DEFINITIONS AND TERMINOLOGY
COMPANY OR EMPLOYER/OWNER:

Refers to one of the related and/or affiliated
companies of the Iranian ministry of petroleum
such as National Iranian Qil Company (NIOC),
National Iranian Gas Company (NIGC), National
Petrochemical Company (NPC), etc.

LICENSER:

Refers to a company duly organized and existing
under the laws of the said company’s country and
as referred to in the preamble to the contract.

PROJECT:

Refers to the equipment, machinery and materials
to be procured by the "Contractor" and the works
and/or all activities to be performed and rendered

by the "Contractor" in accordance with the terms
and canditione of the contract docnimente

" — |
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UNIT(S):

Refer to one or all process, offsite and/or utility
Units and facilities as applicable to form a
complete operable oil, gas and/or petrochemical
plant.

4. SYMBOLS AND ABBREVIATIONS

For symbols and abbreviations refer to Appendix
A of this Standard

5. UNITS

This standard is based on International System of
Units (SI), as per IPS-E-GN-100 except where
otherwise specified.

6. GENERAL
6.1 Definition

The Piping and Instrument Diagram (P&ID),
based on the Process Flow Diagram (PFD),
represents the technical realization of a process by
means of graphical symbols for equipment and
piping as well as graphical symbols for process
measurement and control functions.The Utility
Distribution Flow Diagram (UDFD) is a special
type of a P&ID which represents the utility
systems within a process plant showing all lines
and other means required for the transport,
distribution and collection of utilities. The process
equipment in the UDFD can be represented as a
box with inscription (e.g., identification number)
and with utility connections.

6.2 Representation

The representation and designation of all the
equipment, instrumentation and piping should
comply with the requirements of this Standard.
Auxiliary systems may be represented by
rectangular boxes with reference to the separate
diagrams.

Dimensions of the graphical symbols for
equipment and machinery (except pumps, drivers,
valves and fittings) should reflect the actual
dimensions relative to one another as to scale and
elevation. The graphical symbols for process
measurement and control functions for equipment,
machinery and piping, as well as piping and

valves themselves, shall be shown in the logical
position with respect to their functions.
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All equipment shall be represented such that the
consistency in their dimensions is considered if
not in contrast to the good representation of the
equipment.

6.3 Drafting

6.3.1 General rules

Drafting shall be in accordance with the
requirements outlined in this Standard. The
drafting must be of sufficiently high quality to
maintain legibility when the drawing is reduced to
an A3 size sheet.

6.3.2 Drawings sheet sizes

Diagrams should be shown on A0 size (841 mm x
1189 mm). Al size (591 mm * 841 mm) may be
used for simple P&IDs and UDFDs as per
Company’s approval (see Article 6.3.3.2 for
drawing dimensions and title block sizes).

6.3.3 Drawing title block

6.3.3.1 The following requirements shall be
shown on the title block of each drawing (see
Appendix B):

- Revision table;

- Main Company’s name (e.g., National
Iranian Oil Company);

- Name of Company Relevant Organization, (if
any), (e.g., Refineries Engineering and
Construction);

- Name of refinery or plant (in English and
Persian words);

- COMPANY'’S emblem;

- Contractor’s name;

- Drawing title;

- Company’s project No.;

- Contractor’s job No. (optional);

- Contractor’s drawing No. (optional);

- Company’s drawing No.
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6.3.3.2 Title block sizes and drawing dimensions
shall be as follows:

o e daiaaly leze A o A5 anihdl VoYY —F

To obtain a clear representation, different line
widths shall be used. Main flow lines or main
piping shall be highlighted.

The following line widths shall be applied:

- 0.8 mm for main process lines;

- 0.5 mm for other process lines; utility lines,
and underground lines;

- 0.5 mm for graphical symbols for equipment
and machinery, except valves and fittings and
piping accessories;

- 0.5 mm for rectangular boxes for illustrating

Unit operations, process equipment, etc.;

- 0.5 mm for subsidiary flow lines or subsidiary
product lines and for energy carrier lines and
auxiliary system lines;

- 0.4 mm for class changes designation;

- 0.3 mm for graphical symbols for valves and
fittings and piping accessories and for symbols
for process measurement and control functions,
control and data transmission lines;

- 0.3 mm for all electrical, computer and
instrument signals;

- 0.3 mm for reference lines;

Line widths of less than 0.3 mm shall not be
used.

sk
Drawing Dimensions Title Block Size (Including Revision Table)
(mm X mm) Width (mm) % Length (mm)
and oy o3l (g Jeoa Jald) ylgie yol5 ojlail
(yhoskno 39 yiosleo) (yioadio) Job x (yionden) Ly
AD=841 x 1189 180 = 190
Al =594 x 841 130 x 175
A2 =420 x 594 100 x 155
A3 =297 x 420 75 % 120
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6.3.5 Line spacing

The space between parallel lines shall not be less
than twice the width of the heaviest of these lines
with a minimum value of | mm. A spacing of 10
mm and more is desirable between flow lines.

6.3.6 Direction of flow

In general, the main direction of flow proceeds
from left to right and from top to bottom. Inlet and
outlet arrows are used for indicating the inlet and
outlet of flows into or out of the diagram. Arrows
are incorporated in the line for indicating the
direction of the flows within the flow diagram. If
necessary for proper understanding, arrows may be
used at the inlets to equipment and machinery
(except for pumps) and upstream of pipe branches.
If a diagram consists of several sheets, the
incoming and outgoing flow lines or piping on a
sheet may be drawn in such a manner that the lines
continue at the same level when the individual
sheets are horizontally aligned.

6.3.7 Connections

Connections between flow lines or pipelines shall
be drawn as shown in Figs. 1 and 2 below:

Fig.1
Y S

Figs. 3 and 4 show two flow lines or pipelines,
which are not connected:
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J,
\T,

Fig.3
r 's L3

6.3.8 Inscriptions
6.3.8.1 Type of lettering

Lettering in accordance with ISO 3098 Part 1,

Type B vertical, to be used.

6.3.8.2 Height of lettering
The height of letters should be:

- 7 mm for drawing number;

- 5 mm for drawing title and identification
numbers of major equipment;

- 3 mm for other inscriptions.

6.3.8.3 Arrangement of inscription

a) Equipment

Identification numbers for equipment should be
located close o the relevant graphical symbol,
and should not be written into it. Further details
(e.g., designation, design capacity, design
pressure, etc.) may also be placed under the
identification numbers.

b) Flow lines or piping

Designation of flow lines or piping shall be
written parallel to and above horizontal lines
and at the left of and parallel to vertical lines. If
the beginning and end of flow lines or piping
are not immediately recognizable, identical
ones should be indicated by corresponding
letters.

¢) Valves and fittings

Designation of valves and fittings shall be
written next to the graphical symbol and
parallel to the direction of flow.

Fig.4
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d) Process measurement and control
functions

The representation should be in accordance
with the requirements stipulated in ISA-S85.1
and ISO 3511, Parts 1 and 4, latest revisions
unless otherwise specified in this Standard.

6.4 Equipment Location Index

Piping and Instrument Diagrams shall be divided
into equivalent intervals (each in 50 mm) either in
length or width. The intervals shall be designated
with numbers from 1 to 23 in length and alphabets
from "A" to "P" in width. Equipment location on
each diagram shall be addressed by the relevant
coordinates where required. In upper right-hand
area of the flow diagram under title of "Item
Index" all main equipment shall be listed by
equipment number, alphabetically and numerically
and equipment location coordinates. In a separate
sheet apart from P&IDs, an "Item Index" shall be
prepared to summarize all equipment of the
Unit/Plant with reference P&IDs and equipment
location.

6.5 Drawing Number

Numbering of drawings shall be according to
IPS-E-PR-308, "Numbering System".

6.6 Arrangement

6.6.1 The preferred arrangement is such that
towers, vessels and fired heaters are shown in the
upper half of the diagram, heat exchange
equipment in the upper three quarters as practical,
and machinery equipment in the lower quarter. The
spacing of equipment and flow lines shall permit
identification and tracing of the lines easily.

6.6.2 The area above the title block on each sheet
shall be completely left open for notes.

6.6.3 The general flow scheme shall be from left to
right. Unnecessary line crossing should be
avoided.

6.6.4 Process lines entering and leaving the
diagram from/to other drawings in the Unit shall
be terminated at the left-hand or right-hand side of
the drawing. Lines from/to higher number
drawings shall enter and leave the drawing on the
right-hand end and vice versa.
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6.6.5 Each process line entering or leaving the side
of the drawing should indicate the following
requirements in an identification box (see
Appendix C):

a) The line service

b) The origin or destination equipment item
number

¢) Continuation drawing number with the
relevant coordinates.

6.6.6 Process lines to/from other Units should be
terminated at the bottom of the drawing at a box
indicating the following requirements (see also
Appendix C):

a) The line service
b) Source or destination Unit name and number

¢) The drawing number of the connecting flow
diagrams with the relevant coordinates.

6.6.7 All utility lines entering or leaving the
diagram shall be terminated at any convenient
location at a box indicating the relevant utility
service abbreviation (e.g., CWS, CWR, IA, etc.).
See IPS-E-PR-308, "Numbering System" and
Appendix A of this Standard for utility services
abbreviations. “Utilities I[dentification Table”
Showing utility services with the reference
drawings should be provided at top or left hand
side of each drawing title block (see Appendix D).

6.6.8 Instrument, control system and software
linkage signals from sheet to sheet shall be
terminated preferably at the side of sheet or in an
appropriate location at a box indicating the
continuation instrument number, location, and
drawing number (see Appendix C).

6.6.9 Equipment descriptions of towers, vessels,
tanks, furnaces, exchangers, mixers and other
equipment except machinery shall be located along
the top of the flow diagram. Machinery
descriptions shall be along the bottom.
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7. MINIMUM INFORMATION TO BE
SHOWN ON P&I DIAGRAMS

7.1 General

7.1.1 Each P&ID shall present all information as
required herein below during implementation of a
project in detailed design phase. Extent of
information shown on each P&ID in the basic
design stage shall be agreed by Company in
advance.

7.1.2 Vendor supplied packages with an outline of
the main components shall be shown in a
dashed/dotted box. Letter "PU" referring to
package shall be indicated adjacent to ecach
equipment and instrument of the package.

7.1.3 Equipment, instruments or piping which are
traced or jacketed, shall be shown.

7.1.4 The identification number and service
presentation shall be shown for each piece of
equipment. This information shall be indicated in
or adjacent to towers, drums, heaters, tanks and
heat exchangers, etc.

7.2 Equipment Indication
7.2.1 Vessels, fowers, drums
7.2.1.1 The following requirements shall be

shown:

a) Changes of shell diameter (if any);

b) Top and bollom trays, and those trays which
are necessary to locate feed, reflux and product
lines;

c) All draw-off trays with tray number and
diagrammatic representation of the
downcommer position (e.g., side or center);

d)All nozzles, manholes, instrument
connections, drains, vents, pump-out and
steam-out connections, blank-off ventilations,
vortex breakers, safety/relief valve connections,
sample connections and hand holes;

e) Skirt or legs, top and bottom tangent lines;

f) Elevations above base line to bottom tangent
line of column or to bottom of horizontal drum;

o)l The nocition of hich hich liamid level
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(HHLL), high liquid level (HLL), normal liquid
level (NLL), low liquid level (LLL) and low
low liquid level (LLLL);

Notes:

1) For draw-offs only "NLL" shall be shown.
The other liquid positions will be shown as
required.

2) Indication of "HHLL" and "LLLL" shall be
made when they are actuating start/stop of an
equipment or machinery through a switch.

3) "HLL", "NLL" and "LLL" shall be shown
for all cases except as specified under Note 1
above.

h) All flanged connections; [all connections
whose purpose is not readily] evident shall
indicate the purpose (e.g., spare inlet, catalyst
draw-off, etc.)

i) Catalyst beds, packings, demisters, chimney
trays, distributors, grids, baffles, rotating discs,
mixers, cyclones, tangential inlet and all other
internals;

j) Water drop-out boots;

k) Maintenance blinds for the vessel nozzles.

7.2.1.2 Important notes:

a) All nozzles and connections indicated on the
equipment data sheet shall be shown in their
correct positions.

b) All indications shall be such that the
consistency in the dimensions is considered,
although not necessarily to scale.

¢) Numbering of the trays shall be from bottom
to top.

d) Height of the vessel bottom tangent line shall
be indicated.
Self standing : Skirt height

Elevated vessel: Minimum required height shall
be shown as "min. ...."
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e) A valved drain for all columns and vessels
shall be indicated. Generally, this valve is to be
located on the bottom line outside the skirt and
between the vessel and the first pipe line shut-
off location (valve or blinding flange). The
drain valve shall be located on the bottom of the
vessel when:

1) No bottom line is present. or

2) The bottom line is not flushed with the
lowest point of the vessel.

f) The valved vent with blind flange for all
columns and vessels provided on the top of the
vessel should be indicated.

g) Safety Relief valves generally located on the
top outlet line downstream of the vessel
blinding location or directly connected to the
vessel should be indicated

h) Utility connections on all vessel/columns
shall be shown.

i) One local PI shall be indicated on top of
vessel/column.

j) One local TI shall be indicated on the top
outlet line of vessel/column.

k) Nozzles identifications on vessels, reactors
and towers shall be according to Appendix E of
this Standard.

7.2.1.3 Equipment description

The following requirements shall be described
under equipment description:

a) Vessel item number (this number will also
appear adjacent to the vessel);

b) Service;

¢) Size [inside diameter(s) and tangent to
tangent length];

d) Design pressure (internal/external) and
design temperature;

e) Indication of insulation;

f) Line number of vessel trim (this applies to
LG & LC connections, vents, sample
connections, etc.);
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IPS-E-PR-230(1)
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7.2.2 Tanks

7.2.2.1 The following requirements shall be
shown:
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a) All nozzles, man ways, instrument
connections, drains, vents, vortex breakers, and
safety/relief valve connections;

b) All internals such as steam coils, air
sparkers, tank heaters, vortex breakers, water-
draw off sump and etc.

7.2.2.2 Equipment description

a) equipment item number (this number also
appears adjacent to the tank);

b) Equipment Description

¢) equipment item number (this number also
appears adjacent to the tank);

d) inside diameter and height;
e) nominal capacity, in (m?);

f) Indication of insulation.
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7.2.3 Fired heaters, boilers, incinerators

7.2.3.1 The following requirements shall be
shown:

a) All nozzles, instrument connections, drains,
vents and damper(s);

b) Ducting arrangement including damper
actuators where required,

¢) Detail of draft gages piping and arrangement;
d) Waste heat recovery system (if present),

such as economizer, air preheater, forced draft
fan, induced draft fan, etc.;

e) Decoking connections;
f) Detail of one complete set of burners for each
cell and total burner number required for each

type of burner;

¢) Tube coils schematically in correct relative
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positions and all skin point thermocouples;

h) Logic diagram of shut down system (heat off
sequence);

i) Number of passes and control arrangement;

j) Snuffing steam nozzles and piping
arrangement;

k) Blow-down and steam-out connections;
1) Testing facilities;

m) Convection section (where applicable).

7.2.3.2 Equipment description

a) item number (this number will also appear
adjacent to the equipment);

b) service;
¢) duty (kl/s);

d) design pressure and temperature of coils;

7.2.4 Heat exchangers, coolers, reboilers

7.2.4.1 The following requirements shall be
shown:

a) All nozzles, instrument connections, drains
and vents, chemical cleaning connections and
safety/relief valves as indicated on the
equipment data sheet;

b) Spectacle blinds for the isolation;

¢) Elevations required for process reason (e.g.,
reboilers, condensers, etc.);

d) The connections which allow pressure and
temperature survey of heat exchanger facilities;

e) The position of high liquid level (HLL),

normal liquid level (NLL) and low liquid level
(LLL) for kettle type reboilers;

f) Direction of flow in each side of exchanger.
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7.2.4.2 Important notes
Due considerations should be made for proper
indication in the following requirements:
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a) Generally, direction of flow shall be
downflow for cooled media and upflow for
heated media.

b) Isolation valves shall be provided on inlet
and outlet lines where maintenance can be
performed on the exchanger with the Unit
operating. Provision of by-passing is required
for this case.

¢) Shell and channel piping shall be provided
with a valved vent connection and a drain
connection unless venting and draining can be
done via other equipment.

d) At exchangers with circulating heat transfer
media, the outlet valve shall be of a throttling
type for control of heat duty.

e) An inlet and outlet, temperature indicator
shall be provided on each exchanger (on either
shell or tube side) so that to facilitate checking
of heat balance around exchanger.

Type of temperature indicator shall be as follows:

- A board mounted temperature indicator (TI)
shall be provided at the inlet and outlet of all
shell and tube process/process exchanger.

- For water coolers, the water side outlet shall
be provided with a local TI only. The shell
side in and out shall be provided with board
mounted TTs.

- Thermowells (TWs) shall be provided
between each shell side and tube side of the
same services when the exchangers are in
series.

- Local indicator type shall be provided for the
requirement of local temperature control, such
as manual bypass control.

7.2.4.3 Equipment description

a) Equipment item number (this number also
appears adjacent to the equipment);

b) Service;

¢) Duty (kJ/s);
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e) shell side design pressure and temperature;

f) tube side design pressure and temperature;
g) Indication of insulation.

7.2.4.4 Sequence of numbering for stacked
exchangers/coolers shall be from top to bottom.

7.2.5 Air fin coolers

7.2.5.1 The following requirements shall be
shown:

a) All nozzles and instrument connections;
b) Blinds for the isolation;

¢) Any automatic control (fan pitch control or
louver control) and any alarm (vibration alarm,
etc.);

d) Configuration of inlet and outlet headers and
the branches. Only one bundle and fan shall be
shown; total number of fans and bundles shall
be indicated. When multiple bundles are
required, header’s arrangement as separate
detailed sketch shall be indicated,;

e) Steam coil and condensate recovery system
(if required);

f) Isolation valves (if required); isolation valves
shall be provided in corrosive and fouling
services where individual bundles can be
repaired and maintained with the Unit
operating;

g)Valved vent and valved drain connection for
each header, vent header should be connected
to closed system for volatile services;

h) A board mounted TI at inlet and outlet, (the
TI will monitor the process side of cach air fin
service). If multiple bundles to be used for
fouled services, provide TW’s on the outlet of
each bundle.
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7.2.5.2 Equipment description

a) Equipment item number (this number will

also appear adjacent to the equipment);
b) Service;

¢) Duty (kJ/s);

d) Tube side design pressure (internal and

external) and design temperature.

7.2.6 Rotary machineries

7.2.6.1 The following requirements shall

shown:

7.2.6.1.1 Pumps

a) All nozzles including instrument
connections;

b) Pump suction valve and strainer, and
discharge valve and check valve. Provision of
wafer type check valve should be avoided
unless otherwise specified;

¢) Pump drains and vents piping and
destination.

d) The type of pump;

e) Pump auxiliary system connections such as,
cooling water, seal oil and lube oil, steam, etc.;

f) Detail of lube and seal oil /sealing systems,
cooling water piping arrangement, and
minimum flow bypass line requirement for
pumps;

g) Winterization and/or heat conservation
(steam or electrical) where required;

h) Warm-up and flushing oil lines detail; a
DN20 (% inch) bypass/drain from the check
valve to the pump discharge line shall be
provided as warm-up line for the cases
specified in item 8.1.4 of this Standard;

i) Pressure gage located on the discharge of
each pump; the gage shall be installed between
the pump discharge nozzle and the check valve;
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k) Automatic start-up of standby unit (if
required);

1) Balanced or equalized line for vacuum
service.

7.2.6.1.2 Compressors and blowers

a) Type of compressor or blower;

b) Start-up facilities (i.e., inert gas purge
system);

¢) Safety/relief valves;
d) Suction and discharge valves;

¢) Suction strainer (filter) and discharge check
valve;

f) Suction and discharge pulsation dampener
where required;

g) Valved vents and casing drains;

h) Winterization (steam or electrical tracing on
suction piping) where required;

i) Lube and seal oil / sealing system and cooling
water systems detail arrangement;

j) Interstage coolers where required;

k) Surge protection (where required);

1) Inlet and outlet nozzles;

m) All instrument connections.

7.2.6.1.3 Steam and gas turbine drivers

a) All nozzles and connections;

b) Detail of all auxiliary systems for steam
turbine drivers such as steam supply,
condensate return, surface condenser and etc.;

¢) Detail of lube oil, cooling water, etc.;
d) All instrumentations such as PI, TI, etc.;

e) Safety/relief valves; relief valves shall be
located between the discharge nozzle and the
outlet isolation valve; weep hole at exhaust of
the relief valve which opens to atmosphere shall
be provided to draw-off the condensate drain.
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f) Warming bypass around inlet isolation valve
for steam turbines; the valve on warm-up line
shall be DN25 (1 inch) globe type;

g) steam traps and condensate recovery system
for the steam turbine casing drain and upstream
of 1solation valve at inlet of the turbine;

h) vent line to atmosphere at turbine exhaust;
the vent is required for the start-up/test
operation of the turbine.

i) Detail of all firing and control systems for gas
turbine drivers.

7.2.6.2 Equipment description
7.2.6.2.1 Pumps

a) Pump item number (this number also appears
below the pump);

b) Service;
¢) Capacity, (m*h, dm*h for injection pumps);

d) Differential pressure, (kPa);

e) Relative density (specific gravity) of pumped
fluid at pumping temperature;

f) Indication of insulation and tracing;

g) Miscellaneous auxiliary piping (CW,
flushing oil, seal oil, etc.).

7.2.6.2.2 Compressors and blowers

a) Equipment item number and stage (this
number also appears below the compressor);

b) Service;
¢) Capacity, (Nm*/h);

d) Suction pressure, and temperature, [kPa (g)],
(°C);

e) Discharge pressure, and temperature, [kPa

(8)], °C);

f) Miscellaneous auxiliary piping (CW, lube oil,
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g) Gas horse power, (kW).

7.2.6.3 Other requirements

a) When a pump or compressor is spared, the
data is listed once commonly for both pumps
and compressors at the bottom of the flow
diagram. The spare is identified by the word
"Spare" below the pump or compressor. The
operating equipment and the spare have the
same number but with suffixes "A" and "B".

b) Stage numbers are shown only for multistage
compressors. All compressor data for the first
stage shall be indicated. For subsequent stages
only N m*h may be omitted.

7.2.7 Miscellaneous equipment

Depending on the type of equipment (silencer,
flame arrestor, filter, etc.) the following
information shall be presented:

a) All nozzles, instrument connections, vents,
drains, etc.;

b) Equipment description at top of the flow
diagram and including:

- Equipment item number;

- Service;

- Tracing/insulation requirements;
- Design pressure and temperature;

- Capacity

7.3 Instrumentation

The following requirements shall be shown:

7.3.1 All instrumentation including test points;

7.3.2 Isolation valves connecting to instruments
(primary connection valve);

7.3.3 Control valve sizes and air failure action (FC,
FO, FL);

7.3.4 Block and bypass valve sizes at control valve
stations;

7.3.5 Level gages connection type and range, and
level controllers connection type, range and center
of float (where NLL is not shown). Type, material
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and tracing requirement of level gages shall be
shown (see [PS-E-PR-308);

7.3.6 Sequence of opening and closing for the split
range control valves;

7.3.7 Solenoid shut-down devices at control
valves/shut-off valves;

7.3.8 Tight shut-off valves requirements (where
required);

7.3.9 Hand wheels when provided on control
valves;

7.3.10 Limit switches on control valves when
required;

7.3.11 Mechanical stopper and/or signal stopper on
control valves when required;

7.3.12 Push buttons and switches associated with
shut-down systems;

7.3.13 The instrument tag number for each
instrument;

7.3.14 Analyzer loop details and special notes as
required,;

7.3.15 Winterization of instruments;

7.3.16 Compressor local board mounted
instrumentation;

7.3.17 Software linkage and alarm and shut-down
logic system. Complex shut-down systems shall be
shown as a "black box" with reference made to the
logic diagram shown on a separate sheet. All
actuating and actuated devices shall be connected
to the "black box";

7.3.18 All elements of advance control and
optimization systems;

7.3.19 Indication of "Readable From" for all local
indicators and/or gages which shall be readable
from a designated valve.

7.4 Piping
7.4.1 General

7.4.1.1 All piping shall be shown on P&l
Diagrams, including:

- Pracess lines:
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- Utility/common facility branch lines (e.g.,
sealing and flushing lines, cooling water lines,
steam-out lines and connection, nitrogen lines,
etc.);

- Flare lines, including safety/relief valves
discharge lines;

- Start-up and shut-down lines;

- Pump-out lines;

- Drain and vent lines and connections;
- Purge and steam-out facilities;

- Catalyst regeneration lines;

- Catalyst sulphiding lines;

- Catalyst reduction lines;

- Equipment and control valve bypasses;

- Detail of spool pieces, equipment internals,
etc., when required;

- Steam tracing and steam jacketing.

7.4.1.2 All line numbers, sizes and line
classification shall be shown. For line numbering
system sec [PS-E-PR-308, "Numbering System".

7.4.1.3 The direction of normal flow shall be
shown for all lines.

7.4.1.4 The points or spec. breaks at which line
sizes or line specifications change shall be clearly
indicated.

7.4.1.5 All blinds shall be indicated on the
drawings, and the symbols used shall distinguish
between tab blinds and spectacle blinds.

7.4.1.6 All vent and drain connections shall be
identified whether screw caped or blind flanged, if
required.

7.4.1.7 Steam traced lines and steam jacketed lines
shall be so indicated.

7.4.1.8 All equipment flanges, all reducers and
non-standard fittings, such as expansion bellows,
flexible tubes, shall be shown.

7.4.1.9 All valves shall be shown by a symbol
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orientation or location required for process reason
and/or operability shall be shown. It is not
necessary to show flanges at flanged valves except
for those cases where the flanges deviate from the
piping specification for the line in question, in
which case flange and rating shall be shown. Any
isolating valve shall be shown locked, normally
open or closed.

7.4.1.10 Control valve sizes shall be shown.

7.4.1.11 All valves shown on the flow diagram
shall have their size indicated by the valve, if
different from line size.

7.4.1.12 Insulation and tracing requirements shall
be covered in the line numbering system and
shown above the line (see IPS-E-PR-308,
"Numbering System"). Tracing requirement shall
be noted on P&IDs by a dashed line parallel to the
line to be traced.

7.4.1.13 Valve boxes/valve pits shall be shown by
two embraced squares or rectangular with
indication of "Valve Box" or "Valve Pit".

7.4.1.14 Safety relief valves type, inlet and outlet
size and rating and set pressure should be shown.

7.4.1.15 For pressure ratings designations-nominal
size and pipe component-nominal size see
Appendices F & G of this Standard respectively.

7.4.2 Special requirements

7.4.2.1 High point vents and low point drains are
shown only when they are connected to a closed
system, or are required for process reasons.

7.4.2.2 Utility lines originate and terminate
adjacent to the equipment involved shall be shown.
Only the length of line necessary for valving,
instrumentation and line numbering is shown.
Utility line origin and terminus is indicated by
reference symbol or abbreviation only. Main utility
headers are not shown on the P&IDs; they are
shown on the utility system flow diagrams.

7.4.2.3 Pertinent information regarding a line such
as "do not pocket" or "slope", etc., shall be noted
adiacent to the line.
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7.424 Typical air cooler manifold piping
arrangement should be shown.

7.4.2.5 Connections on process lines which require
being blanked or deblanked for flow direction
under special circumstances to be shown on P&ID.

7.4.2.6 Reduction and enlargement in line size are
indicated by line size designation, and reducer and
expander symbols.

7.4.2.7 Calculated wall thicknesses and/or
schedules not already prespecified in the individual
line classes shall be shown on the flow diagrams.

7.4.2.8 Corrosion allowances other than the
nominal allowances indicated in the individual line
classes shall be shown on the diagrams.

4.2.9 All operating drains shall be noted and sized
on the flow diagrams and shall be routed to a drain
funnel. Destination of the drains shall be according
to the relevant specifications (see [PS-E-PR-
725). All drains carrying light hydrocarbons (Reid
vapor pressure 34.5 kPa absolute or greater) shall
be segregated from the oily sewer system, and
shall be connected to the flare system.

7.4.2.10 Sample and test connections shall be
shown on the diagrams where required. Samples
which require cooling and connections to the flare
shall be shown with the cooling and flare lines
connections.

7.4.2.11 Emergency showers, eye wash fountains
and utility stations shall be shown on the Utility
Distribution Flow Diagrams.

7.4.2.12 Any locations where slopes, straight runs,
minimum mixing runs, etc., are required for
process reasons must be indicated.

7.4.2.13 The necessary instrumentation and piping
for start-up, control and shut-down, etc., sall be
shown for any equipment on P&ID wherever
applicable.

7.4.2.14 Break points between underground and
aboveground piping with insulating flanges (if
required) shall be shown.
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7.4.2.15 Minimum distance requirement for in line
blending to be indicated.

7.4.2.16 Weep hole requirement to be shown.

7.4.3 Piping specialty items

7.4.3.1 Piping components not identified by
instrument or mechanical equipment numbers, etc.,
and not covered by the piping material
specification, shall be identified by assigning a
Specialty [tem Number or an Item Code Number
for identification symbol and shall be shown on the
diagrams.

7.4.3.2 Symbol "M" standing for "Monel Trim"
should be mentioned on the valves on the P&IDs
in services where there is a possibility of
condensed water and H,S being present except for
the line classes which provide monel trim valves
and other features. Where it is intended that the
whole line should have monel trim valves it should
also be indicated on the line list.

7.4.3.3 ASME and non ASME Code change
should be indicated for connection where ever
applicable.

7.4.4 Steam traps & winterizing system
The following requirements shall be followed:

7.4.4.1 Steam traps pertaining to the winterizing
systems (steam tracing) are not shown on the
P&IDs except for the following cases:

- At dead ends/pockets on steam lines;

- At upstream of the Unit battery limit main block
valves on steam lines;

- At all points which there is possibility of
condensation; '

- At upstream of the first block valve of steam line
going to the steam turbine drivers, steam coils or
steam reboilers.

7.4.4.2 Steam trap and the relevant steam and
condensate lines to be shown for all steam
reboilers, heaters, coils, etc.
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7.4.4.3 Steam/electrical tracing requirement shall
be noted on P&IDs by a dashed line parallel to the
line to be traced.

7.5 General Notes

General notes to be put on the front sheet of P&I
Diagrams of each "Unit" under title of "General
Notes". Reference should be made to the front
sheet drawing No. showing "General Notes", on
each P&I Diagram.

7.5.1 The following general notes shall be
specified as minimum requirement:

7.5.1.1 All dimensions are in millimeters except as
noted.

7.5.1.2 Elevations shown are above the highest
point of paving.

7.5.1.3 All valves are line size unless otherwise
shown.

7.5.1.4 This flow diagram is diagrammatic only.
Design of pipe lines must be investigated for
venting of gas and vapor pockets in piping and
equipment, low points in piping, pumps and
equipment for freezing and draining and
accessibility of all valves, flanges and instruments
including thermocouples etc.

7.5.1.5 All e¢lectronic instrumecntation shall be
installed away from steam lines and high
temperature heat sources.

7.5.1.6 For level transmitter center of float is NLL.
The range shall cover the difference between LLL
& HLL.

7.5.1.7 Sample taping for gas samples shall be
from the top of the main line. For liquid samples
tapping shall be done from the side.

7.5.1.8 Except for process reasons, low point
drains and high point vents are not shown.

7.5.1.9 All items marked (P) can be supplied as
part of package Units.

7.5.1.10 Temperature instruments shown with "M"
are provided with monel well.
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7.5.2 The following general notes may be specified Wlgi o D)9 0 > 2 (oges Sbas glol 4 V-0-V
as required: 38,5 Lasia
7.5.2.1 Piping drains and vents S Ayl (lgh g (o) apdi V-Y-0-V
Low point drains and high point vents of piping Sl giiye LS plgo 4,055 9 Cuny blai (e 41l
shall be provided in accordance with the following: 23,5 pal)3 Wb pj0lee Bllae Wb Lo ol
a) Drains for all sizes L 03105l dod (6l Lo ) dudss (I
- Alloy piping: DN 20 (% inch) gate valve with L DN20 (zu! Y) (sl ojlg)s s 2g3LIT sl alg) —
blind flange. Bt
ERVELERTR W 0]
- Carbon steel piping: DN 20 (% inch) gate (@—'J%) sl ojlgyd i g¥5d 1) sl dlg) -

valve with threaded plug. —
slog;, Lage e L DN20

b) Vents for Dn 50 (2 inch) and larger #5551 s DNSO (gl Vil (len 455 (o
High point vent shall be provided for the piping @2l V) sle gl (sl 0l i jo L 2lgm 40d55
of DN 50 (2 inch) and larger. Size and type are 725 sliay £a g 0jlail 00 5 el )d 25,5 o DNSO
based on the following: i
- Alloy piping: DN 20 (% inch) gate valve with L DN20 (&= E) sl eilsyd s 23T lo ) -
blind flange; a

0diS Sgame geils
- Carbon steel piping: DN 20 (% inch) (@=! %) lojleyd v V53 ()5 slo Ayl -

gate valve with threaded plug; —
.6'05)') LJ:"%)') b DN20

- The vent provided for hydrostatic testing shall Ly sl Sabigyaen Gl Cotz ilen ass -

be DN 20 (% inch) boss with threaded plug. <5l 093, sy b DN20 (zu! ¥) Jlas!
¥
7.5.2.2 Block valves on orifice tap oyl Jlail (59 dlamil (glo ol Y-V -0V
Voo e
a) DN 15 (‘2 inch) single gate valve shall be =2 92l DNI5 (! ;) Syiis (glojls)d el (I

provided for the all orifices of the piping class BN OO(E00 Ll _'4.5...19 e b e ol
of PN 100 (600 #) and less. (600%7) lbalsl gl Egar Wiy} 4

D Ax oS g
b) DN 20 (% inch) single gate valve shall be 45 2 DN 20 (g ? 2| W el
provided for the all orifices of the piping class

of PN 150 (900#) and over. s PN 150(900%) Leals! gony 4l cqar o et )|

23,5 Ay i
7.5.2.3 Drain valve of level gages and M=l g g sLod pSojlail audss s Y-V-0-V
instruments: BB

a) Drain valves [DN 20 (% inch) gate valve] DN 20 (z! E) lojlsys alzs sl (el
shall be provided. -

b) The provisions should be made for routing el Colas (ol )Y Slaged 395 o0 oy (0
the drain of liquids with RVP of greater than s glbe JIlslS YED 5 240 RVP L ol aobe

34.5 kPa (abs) to flare. v vngs ;
(abs) 288, 50 ke
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8. DESIGN CRITERIA FOR PREPARATION
OF P&I DIAGRAMS

The following design criteria shall be applied for
preparation of P&I Diagrams unless otherwise
specified in the relevant piping and/or equipment
specifications of the Company. In case of any
conflict, the specific piping and/or equipment
specifications will be governed.

8.1 Assembly piping of pumps
8.1.1 Valve size selection basis for pumps

Generally, the size is likely different between
pump suction line and pump suction nozzle, or
pump discharge line and pump discharge nozzle.
In case that, pump nozzle is one or more sizes
smaller than the line size, the size of block valve
shall be in accordance with the following:

Nozzle Block Valve
At Pump 1- One size 1- Same as
Suction smaller than suction line size

line
2-Two ormore  2- Select one
sizes smaller size smaller

than line than line
At Pump  Smaller than  Select one size
Discharge  discharge line smaller than line

8.1.2 Pump strainer

8.1.2.1 The suction strainer of pumps shall be
selected in accordance with the following criteria:

Line Size Strainer Type
DN 80 (3 inch) and larger T

DN 50 (2 inch) and smaller Y
8.1.2.2 Strainers DN150 (6 inch) and larger shall
have DN 25 (one inch) drain valve.

8.1.3 Pump vents and drains

Pump casing drains and vents shall be routed to
closed system such as flare for the following
services:

a) Fluids containing toxic material;

b) Fluids with a Reid vapor pressure greater
than 34.5 kPa (abs) at pump operating

temnerature

e - |

P&I (slo,logei and (o> 1k (sla)lone —A

A 55 P&T 6la logei agd slp b 25 (b slajlne
U g abgye (25 dg) Slasin )3 a5 ool Ko 25 33,5
53 bl 0dd 0351 Koo g0 4y &S L Dl Olasie
Slasuie L[5 o5 ady) Ola sin oo plse &g o
g anlgs oSl 0% g Sljgas

by Wil oAt i V=N

(aali gy yudd oIl okl bl V-1-A

6999 S35 5 4ali (5395 Las (s ol glis Lages
O O3 dg s el (293 Jib g b b g el
ool 5} 2SmgS e b o3l 5y arals J3b ozl >
W23l ) Gillae Wb sladl ;b ojluil 0l o bas

Sl s Jsb
Ay ool o=V 5SS ool KooV (699939
59959 gl 5| dpoli

FS5zsS o3l G-V s b 031l g =Y
393 bzl aly) | dy) | SsS

Pz ojluil S

dy 1 S52s5 90500
N EL PN :

ST Al
dgslly, Sl PN
).,_n_j )L.:.z.n &.b ..\__vl.v La 4_-.4:.13 59,3 u’jL.aa ‘—Y—\—A

30 )5 Ll

le g9 algl o 3lail
T #5553 ¢ DNBO (V)
Y FS=55 ¢ DN5SO (z! ¥)

5,79 DN 150 (! ) o5lail gla Slo Y-Y-)-A
sl azsls DN 25 (gl V) ojluil 4y adss s wibs
ol Loy Al g (o lgh dndsd ¥-)-A
15l glp el Guag b 50 glbagdss
250,85 Calan Jade diile d dilobe 4
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In addition to the above, the vent of casing for the
vacuum service should be routed back to the
suction vessel to make out the pressure balance
prior to the pump operation. Drain of hydrocarbon
pumps shall also have disposal to oilj water sewer
in all cases in addition to the above requirements
unless otherwise specified (see IPS-E-PR-725 for
drain destinations).

8.1.4 Warming-Up line

The provisions for warming-up of pump is
required for the pump operated at 170°C and
higher or when the process fluid solidifies at
ambient conditions or the fluids are corrosive or
toxic.

8.1.5 Auxiliary piping of pump

Details of auxiliary piping such as, cooling water,
plant water, steam and condensate, mechanical seal
flush fluid, etc., which are required as per pump
data sheet shall be shown on a separate drawing.
Reference to the auxiliary piping drawing shall be
noted under the pump description.

8.2 Steam-QOut, Drain and Vent for Vessels

8.2.1 Size and requirement of steam-out, vent and
drain nozzles of vessels shall be according to the
requirements stipulated in IPS-E-PR-200, "Basic
Engineering Design Data". The vent valve shall be
directly mounted on the vent nozzle with blind
flange.

8.2.2 In addition to the vents required in article
8.2.1 above, a blanked off ventilation nozzle shall
be provided on the top of the all horizontal vessels
near the end opposite the manway. See IPS-E-PR-
200 for size of the blanked off ventilation nozzle.

8.2.3 Vent connections must be located on top of
the vertical and horizontal vessels.

8.2.4 The drain valve will be provided as follows:
- For low pressure services, up to design

pressure of 3800 kPa, provide single block
valve with blind plate.

- For high pressure services over design
nressure of 3800 kPa. or where the nature of

Laaels aiay 5l 515 adsd 0ad oo dmogs YU 0,lge y ogdle
L aib aali (39,5 b an wb 5 S 6 )5 50
20,5 8 i 5les aeli Sllae 5 LS alwsing
ey dadis SV den 50 VL Slalyl p adlal fiman
(Ll L3t £ sl 155,00 (S )l8 50 (sl asals
ol pasuioa (6,500 ¢75 4y aF ol Ka Wigd colas i
2O ey A3 da fe g 0p D pe)) 0 il
(IPS-E-PR-725

005 p)5 b F-1-A

b g o, Rl a0 VYo [0 a8 ol amels 59,5 o5 6l
Lapa slod o T3 Jlaws (o385 b aiiS e 5 ¥l
Wil o by goaijer Jhw aSulls 900, 5 asl>
ol 5l 0590 dali 2ale 5 sl o5Y Slaged

dali' ( SoF (oS dlgl B-1-A

ol oS s L Sl oS 25 ady Sl
@i ol ggiind Jlw (lilas g O HLs wails IS
Olasein 3 28 daseie 45y Gub oS 0 5 Suilse
KPP CA R KTSPY-:HIG SR S I B o b
5ol (SaS g i Tadg anhi 4 gl aneli 250 0
00,F

B9,k (2lsp g (S dlid ((J) sl Y-A

o) 4ed5 (355 gles J3U 5L 5 o5l )-Y-A
2 rae Sl Gl L G5,k (o lse
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Al 0dl sy 00T dgdume zid8 g 4l 5
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5 (oot gyl BVl poilsds aliS VLT VYA
sl azsls 5 sl
85 5 50 pj 0)lee slp Wb (o) 455 o F-V-A
:-35.-3
b S LS ol LS sles )5 ¢l -
Sy i Ly sladl o K o JBaly oL YA=»
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liquid requires it, provide double block valves
with blind plate.

8.3 Bypass for Safety/Relief Valve

The bypass shall be provided for venting the
hydrocarbon gas or toxic gas to flare system while
plant shut-down or start-up. Provision of bypass
shall be as per following criteria:

8.3.1 Vessels

Bypass shall be provided unless otherwise
specified in the relevant Company’s specifications.

8.3.2 Piping/equipment
8.3.2.1 Gas service

a) If there is other purge line to flare on same
stream line, bypass is not required for
safety/relief valve.

b) In case of no purge line to flare for toxic or
flammable hydrocarbon, bypass valve shall be
provided. The size of bypass valve and line
shall be same as the vent size of

piping/equipment.
8.3.2.2 Liquid service
Bypass valves are generally not provided for liquid
service unless otherwise specified.
8.4 Block and Bypass Valves for Control Valve
Refercnce to be made to Appendix 1 of this
Standard.
8.5 Line Numbering

a) For line numbering system reference should
be made to IPS-E-PR-308, "Numbering
System".

b) Line numbers shall be assigned to all lines
with the following origins and destinations:

- From individual equipment item to
individual equipment item;

- From line to individual equipment item and
vice versa. Another number is required for the
line located at the downstream of equipment;

- From line to line (exceptions: control valve
bypass, block valve warm-up and equalizing
bvpasses. and safety/relief valve bvpass):
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- From unique equipment to the same unique
equipment item (except level standpipes);

- From line or equipment to atmosphere,
funnel, or closed drainage system (exception:
continuous process vent stacks and process

drains).

¢)Pipe line numbers shall be prefixed, from
source to Unit battery limit with the Unit

number of the Unit of origin.

d)A new line number is required when the pipe
design condition can vary (e.g., downstream of
the control valve assembly) or when a new

piping class is to be specified.

e)Line number shall be held up to the point
where the line ends to the header or Unit battery
limit block valve. All branches to and from
header shall have an individual line number.

ALl utility headers (systems) including all
steam, water and sewer lines shall be numbered
with their respective Units. All branches
serving a specific Unit will be numbered with

that Unit.

g)Line numbers shall be selected so that
consecutive line numbers are grouped first by
common service. Spare line numbers may be

left between the groupings.

h)All process lines routed from Unit to Unit
shall be assigned on interconnecting line
number. Within the process Unit(s), Unit line
numbers are to be  assigned.
interconnecting Unit P&l Diagram is to show
every interconnecting process line and indicate
the line numbers inside the process Units at the

Units battery limits.

8.6 Philosophy of Instrumentation Installation

Reference to be made to Appendix J of this

Standard.

8.7 Utility Connections

Utility connections to process line and equipment
for steam and nitrogen shall be as follows:

8.7.1 Connections to process line and/or equipment
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Process Line or Equipment

e b gl 8 s

process line

Sl 8 b
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Fig. 5
o Js&
%
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v EgE B
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ol [z]\' ~ DN20 (374)
min
be
Fig. 6
§ I

Notes on utility tie-in:
1) The isolation valve may be omitted if the

process line is open to atmosphere.

2) Provide a drain at downstream of check
valve to check the leakage.

3) Provide spectacle blind and block valve for
N, service.

4) Main block valve for steam service shall be
at the branch point from steam header.

5) This configuration shall be used for low
pressure steam (all sizes). For medium and high

Hr By o 4 Jlail sl (5 59Tk
= 9 s 3l heail &y (sl b aziliz ()
23,5 WBi> Wilg oo oaiSlas
ey Al S a8l S pd S b o (F
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bleeder between the valves is required. S5y oo audss s (S b ool ailE g0 (glo s
sl
8.7.2 Connections to vessel for steam-out 3 sl BB 4 SYLail Y-V-A
8.7.2.1 Permanent steam-out connection (see (VUS4 g97)) (55 ol VLN -Y-V-A
Fig. 7):

1

ol HLid Oyl a5l

8 S

low pressure

DN20(374") steam header
min
L__ la—
Fig. 7
Y s
8.7.2.2 Temporary steam-out connection (see Fig. _ J5s 4 g92)) 655w slm (SBge Jlail Y-Y-Y-A
8): iy
é—:—:& ewd’m dzxia
- Spectacle blind
DN25 A/ _ .
(l') ? . - coupling hose connection
—{_ - Fals it
min
Fig. 8
A JsCS
8.8 Unit Battery Limit Installation S>lg o cuai A-A
8.8.1 Process lines (see Figs. 9 and 10): (358 anxlye Vo 53 sledSt 4) canl Lglas 1-A-A
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Notes on unit battery limit installation
requirements:

1) Provide for hydrogen, nitrogen, toxic gases
and all high pressure fluids (P>3800 kPa),
double block valves, spectacle blind and drain
as shown in Fig. 10.

2) Provide for each process line (not included in
item 1 above) an isolation valve, spectacle blind
and drain as shown in Fig. 9.

3) Provide a flow indicator and recorder shown
on board for each process stream entering and
leaving each Unit. Do not duplicate measuring
elements in the same stream within one block
area.

4) Provide a board mounted TI on each process
stream entering and leaving the Unit where a
flow integrator is provided. Do not duplicate
with TI’s required for other purposes.
Generally, the TI to be located at downstream
of the flow element.

5) Provide a sample station for all products
leaving and/or entering the Unit.

6) Product streams leaving Units shall be piped
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(light or heavy slops) as well as for the start-up
(off-spec.) operation.

7) Provide a local PI on each process stream
entering and/or leaving the Unit. Do not
duplicate with PI's required on the same
streams. PI may be board mounted as required.

8) Special attention should be made to the
possibility of avoiding duplication of some or
all of the above mentioned hardwares on the
adjacent Units.

8.8.2 Utility lines (see figs. 11, 12 and 13):
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Notes on unit
requirements:

battery limit installation

1) Provide valves, drains and instrumentation as

shown in Fig. 11 for the following cases:

- low pressure steam (all sizes);

- Medium pressure and high pressure steam

[sizes smaller than DN200 (8 inch)];

- Boiler feed water.
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2) Provide valves, drains and instrumentation as
shown in Fig. 12 for medium and high pressure
steams for DN200 (8 inch) and larger sizes.

3) Fig. 13 shall be applied for condensate lines.

4) A line size boot at upstream of the first
isolation valve shall be provided and shall
discharge condensate to the condensate
recovery system through steam trap. The boot
and steam trap requirement is not needed for
boiler feed water streams.

8.9 Sample Connections

For sample connection symbols, reference to be
made to Appendix H and Section A.2.2.1 of
Appendix A of this Standard.

8.10 Steam Trap Assembly

For individual steam trap symbols reference to be
made to Section A.2.2.1 of Appendix A of this
Standard.

8.10.1 Steam trap assembly with internal strainer
for different services:

a) Winterizing (see Fig. 14):

The following symbol can be used to
demonstrate the steam trap assembly
configuration as shown below in Fig. 14 on
P&I1Ds and UFDs in order to avoid duplication.
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b) Heat conservation

The following symbol can be used in place of the

steam trap assembly shown below in Fig.15 on oslazwl 3,30 UFDs g P&IDs (slajlages jo il 0 10

P&IDs and UFDs. EXT
i Ca

ST(H)

DN 20 (374"

DN 20 (3/4")

Fig. 15

1 Jsci
8.10.2 Stream trap assembly with external strainer JSb d £57)) (Paym Flo bl Al dsgeme Y-)e-A
(see fig. 16) \F

DN 15 (1/2")
>
—
DN 20 (3/4)
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%
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Fig. 16
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9. CRITERIA FOR UTILITY FLOW
DIAGRAMS

9.1 The Utility Flow Diagram(s) (UFDs) shall be
prepared as separate drawing titled as "Utilities
Distribution Flow Diagram". The distribution of
utilities for plant operation shall be shown on the
drawing. The utilities for plant operation are
generally classified as follows where applicable:

- several grades of steam;

- several grades of condensate;
- boiler feed water;

- cooling water and sea water ;
- raw (fresh) water;

- plant and potable water;

- fuel oil and fuel gas;

- instrument and plant air;

- nitrogen;

- inert gas;

- seal oil/flushing oil;

- closed circuit hot oil system;
- flare and blow-down;

- Chemical system such as caustic and

ammonia.

The above utilities are classified into several
groups and shown on diagram(s) in accordance
with the next articles. A dedicated drawing shall be
prepared for "Flare and Blow-down".

9.2 Utility Flow Diagrams shall be presented in
accordance with the requirements stipulated in this
Standard for P&IDs where applicable.

9.3 Utility Flow Diagrams shall show main
distribution/collection headers and finger headers
with their isolating facilities and instrumentation.
The branch line and subheader arrangement shall
be shown as practical as possible.

9.4 Indication criteria of connection between
P&IDs and UFDs is according to the following
general philosophy:
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a) The indication of isolation valve shall not be
duplicated on P&ID and UFD.

b) Valve and instrument which will be used for

the normal operation shall be indicated on
P&ID, such as:

- Block valves for water cooler inlet and
outlet;

- Block valves for snuffing steam of fired
heater;

- Globe valve for steam injection control,

- Control valves for fuel control.

¢). Valves which will be used only for start-up
and shut-down shall be indicated on the UFD
such as:

- Header isolation valve for steam purge
connection;

- Isolation valve for fuel gas or fuel oil.

9.5 Utility/common facility branch line header
valves at the process Unit battery limit shall be
shown. The Utility Flow Diagram shall also
indicate any wvalve in utility/common facility
individual branch lines required for process and
maintenance operations even if these valves may
be physically located in the pipe rack or the
sequence of branches may allow in the future for a
single valve to serve several branch lines.

9.6 Isolation facilities shall be indicated for:

- finger areas;
- process Unit block areas;

- at position of change from pipe rack to pipe
rack.

9.7 The finger area is defined as being the area that
serves a particular process area which may consist
of one or more process Units. In addition to the
equipment that is located alongside the finger pipe
rack, the finger area also includes the equipment
located alongside the main pipe rack.

9.8 Utility Flow Diagram shall be arranged to
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divided into separate sheets each with
corresponding match lines. Depending on the
complexity and extent of the particular
utility/common facility, sheets may be combined,
extended or omitted as required.

9.9 All equipment that is supplying a particular
utility common facility either from the system
(e.g., steam boilers) or from a process Unit (e.g.,
waste heat boilers) shall be shown in a "box" in
geographical location. This "box" shall give
relevant equipment number(s), Unit number and
sheet number of the drawing in which the
equipment is detailed.

10. ABBREVIATIONS / GRAPHICAL
SYMBOLS / IDENTIFICATIONS

10.1 Graphical symbols presented in Appendix A
shall be used throughout the Oil, Gas and
Petrochemical projects in order to establish
uniform symbols for equipment, piping and
instrumentation on P&IDs and UFDs. This
includes also Vendor drawings with the same

purpose.

10.2 The graphical symbols shown for equipment
may be turned or mirrored, if their meaning does
not depend on the orientation. The representation
of some graphical symbols (i.e., columns, vessels,
etc.) can be adjusted to the actual scale with
respect to the process plant.

The instrumentation symbol size may vary
accordingly as required and as per type of
document. However, consistency should be
followed in all similar documents.

10.3 For complete equipment codes, instrument
identification and  instrumentation legends,
reference should be made to IPS-E-PR-308,
"Numbering System".

10.4 For all instrumentation symbols, logic
diagrams, loop diagrams and graphical symbols
not shown in this Standard and/or in IPS-E-PR-
308, reference should be made to the latest revision
of the following ISA standards:

S5.1 Instrumentation Symbols and Identification

S5.2Binary  Logic  Diagrams for  Process
Operations

S5.3Graphical Symbols for Distributed
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Control/Shared Display Instrumentation, Logic and
Computer Systems

S5.4 Instrument Loop Diagrams
§5.5 Graphic Symbols for Process Displays
S18.1 Annunciator Sequences and Specs

S50.1 Compatibility of Analogue Signals for
Electronic Industrial Process Instruments

S51.1 Process Instrumentation Terminology

10.5 Reference should be made to IPS-E-PR-308,
"Numbering  System" for the following
requirements:

- Numbering of all Equipment, Piping and
instrumentation.

- Unit Identification Number.

- Equipment Category Symbol (Equipment
Codes).

- Instrumentation I[dentification Letters.
- Instrumentation Typical Letter Combinations.

- Painting, Insulation and Heat Tracing
Designation.

- Electrical Equipment Category Code.

- System Distinction and Equipment Category
Code for Communication Equipment.

- Drawing Serial Number.
- Fluid Abbreviation Symbols.
- Building Drawing Categories.

- Definition of Nominal Size.

10.6 Package Units are referred to a combination
of completely prefabricated equipment with their
accessories on a skidframe or delivered as
prefabricated components for further field erection.
Such Units are generally tagged with the letter "P".
The extent of a package is shown in a box with
lines. The tag numbers of the individual equipment
and instrumentation inside a package shall be
given within the package Units (see IPS-E-PR-308
for Numbering Procedure).

10.7 Appropriate graphical symbol should be
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not shown in Appendix A, upon the Company’s
approval.

11. PREPARATION OF P&I DIAGRAMS
11.1 General

As the P&I Diagram contain a large amount of
plant design information, its revision will have a
great effect on the subsequent engineering works.

Accordingly for the purpose of minimizing the
revisions and avoiding unnecessary works, the
steps for preparing the P&I Diagrams shall be
established. The following steps should be realized
in preparing the P&l Diagrams. Upon the
information which can be prepared as engineering
work proceeds, steps 2, 3 and 4 may be combined
or extended to more steps as required.

Step 1 Preparatory Step for Preparation of the P&I
Diagrams

Step 2 P&I Diagrams for Engineering Start

Step 3 P&I Diagrams for Piping Layout
Step 4 P&I Diagrams for Piping Drawings

Step 5 P&I Diagrams for Construction
Step 6 P&I Diagrams As-built

In the case where the P&l Diagrams are prepared
by the Licensor, only a part of the above-
mentioned steps is applied and the main Contractor
shall be responsible to complete the P&IDs
preparation steps. The extent of Licensor’s and
Contractor’s scope of work will be according to
the relevant contracts.

11.2 Establishment of P&IDs Preparation Steps

11.2.1 Step 1, preparatory step for preparation
of P&I diagrams

Through step 1, the basic design philosophy
concerning those basic items for the preparation of
P&IDs such as mode of indication, applicable
standards, numbering system, valve arrangement
and those other basic items on which agreements
shall be made by the Company prior to the
preparation of the P&ID should be clarified.
The basic items which should be taken into
consideration in step 1 are listed herein below but
should not be limited to the following items:
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during HAZOP meetings.

The Contractor should prepare both the draft of the
basic items for preparation of the P&ID and all
necessary operation and safety features as
mentioned above to Company’s review and
approval before issuance of official revision of
P&ID for engineering start.

11.2.2 Step 2, P&ID for engineering start

The following information as  minimum
requirement shall be reviewed and completed at
this stage:

1) Equipment
- Number of equipment;
- Type of equipment;

- Equipment No. and name.

2) Piping
- Size of main piping;
- Winterizing/heat conservation requirement;
- Valve type;
- Provision of drain and vent;

- Provision of purge, steam-out, chemical
injection and water injection connections and
valving;

- line No.;
- Utility services connected to each equipment,
piping and packaged Unites.

3) Instrumentation

- Type of instrument and location of the
primary element;

- Location and discharge destination of the
safety/relief valve;

- Location, type and valve functioning (failure
action) of the control valve;

- Measurement and control method;
- Instrument tag No.

The draft of the P&ID for engineering start shall be
sent to the Company’s review. After the joint
meeting between the Company and Contractor, the
P&ID for engineering start can be officially issued
based on the established Company’s comments as
per the agreed items mentioned in the relevant
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a) Vellum and drafting
- Size and vellum of drawing;
- Title;
- Drafting;
- Arrangement;
- Equipment description;

- Interconnection.

b) Numbering system
- Drawing No ;
- Equipment No.;
- Instrument tag No.;
- Line No.

¢) Symbol
- Equipment;
- Piping components;
- Instrument symbol;
- Process stream symbol;

- Utility symbol.

d) Valve arrangement around equipment
- Valve arrangement for drain, vent and purge;
- Valve arrangement for steam-out;
- Sizes of the nozzles for installing the
instruments;
- Valve arrangement around the heater and

exchanger;

- Valve arrangement around the pump and
COmpressor;

- Valve arrangement around the steam turbine.

e) Piping
- Piping classification standards;
- Valve arrangement at the battery limit;

- Valve arrangement for drain, vent, purge and
steam-out on piping;

- Valve arrangement around the steam trap;

- Valve arrangement around the sample
point/sample connections;
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- Blow-down;
- Valve type selection criteria/standards;
- Strainer type selection standards;

- Pipe line sizing criteria.

f) Instrumentation

- Valve arrangement around the control valve;

- Valve arrangement around the safety/relief

valve;

- Valve arrangement around other instruments;

- Instrument type selection standards;

- Mode of indication concerning computer

control;

- Software linkage and DCS presentation.

g) Miscellaneous
- Winterizing and heat conservation;
- Recovery of steam condensate;
- Disposal of drains and waste water effluent.

For the purpose of obtaining a unified design
philosophy and appropriate design relations
among the Units, the illustrated process
considerations concerning operation (start-up,
normal, shut-down), Safety and other features
of the Unit shall be achieved by indicating on
the Process Flow Diagram (PFD). Where it
does not suffice to give more illustrations,
additional brief written explanations shall be
provided. The items which should be covered
to complete the design and operation
philosophy and shown on P&ID (as required)
shall include but not be limited to the
following requirements (where applicable):

1) Precommissioning and start-up operations

- Flushing;

- Purging;

- Soda washing(where required);
- Chemical cleaning;

- Steaming-out;

- Evacuation;

- Drying;

- Water operation;

- Cold circulation:
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- Hot circulation;

- Catalyst pretreating such as sulfiding,
reduction, etc.;

- Feed cut-in;

- Off-spec. product handling.

2) Normal operation

- Recorder and indicator points;

- Stream analyzer point;

- Sampling point and type;

- Control valve block and bypass;
- Driver type;

- Chemical injection point and types of
chemical;

- Batch operation;
- Local start;

- Instrumentation and control system needed
for optimization and/or process control.

3) Shut-Down operation

- Depressuring;

- Feed cut-out;

- Cooling;

- Purging;

- Steaming-out and flushing;
- Decoking;

- Catalyst regeneration.

4) Safety operation

- Location of safety/relief valves;
- Failure action of control valves;
- Prealarm system,

-Emergency shut-down system;

-Auto start of equipment/system.

-Results of hazard analysis and operability
(HAZOP) study (if any). Note: Contractor
shall perform the HAZOP study (if required
by the owner) using PFD, P&ID and plot plan
together with equipment data sheets and
related safety equipment checklist. Contractor

shall provide information about the reported

manidanta 2m mtmmilae meanane rmibe e tha wrras 14

S 05 -
195 0pgils o 5 Sl (g5l ealel iy -
toef 5 53,5 L=l
«Shs> &)5-
daceia: ol edgalyd, ol
Jby Sldes
bl ilss g ool -
thas o oYUl J=e -
O] €5 9 555 Wiged Jome -
38 S 5 LS oladl b -

o0iilo,5 g9 -

leords Slgo £l g Slians Slge 8,55 alali -

tiwgul Olles -

¢ Joes 5l Esrs -

&l L 055 55 ailels g (3.80 5l Dlgal -
@l S bl il e
g Cliles

ol jlae -

Y e

tle SC> -

toly B -

S i g Sl -
taley S5 -

1B sl -

sonzl Slalos
S okt alad Jos -

Hlaze i ailels -

6pladl g5 ailobs -

ilelo Sl jag s 5095 £9,5 -

HAZOP N I 1598 ..\_JL: )u.il.o.:._l_ '6)91.)[_3 .(‘)5__,9
bl ,logas 3l salas wl L 1, (aalesy &5 10 axiliz)
SleMbl anly LSilany oo plodl tabos o ol
L Lo yo ganl s slaasly ;o alie wolg> oLy |55

(Y

(¥

(F


http://www.mohandes-iran.com

IE Jul. 2009 / \YAA 55

IPS-E-PR-230(1)

11.2.3 Step 3, P&ID for piping layout

The purpose of issuing the P&ID for piping layout
is the Company’s approval on the basis of detailed
design for piping layout.

The minimum information which should be added
on the P&ID at this stage shall be as follows:
1) Equipment

- Elevation of equipment;

- Size of equipment;

- Internal of equipment.

2) Piping
- Line class;

- Miscellaneous piping size (except around the
safety/relief valve and control valve);

- Thermal and cold insulation;
- Precautions concerning piping layout;
- Correct orientation of piping around
equipment.
3) Instrumentation
- Size of main control valves;
- Additions and revisions on the basis of
detailed design.
4) Vendor’s packaged units
- The details of some available information

concerning the Vendors shall be indicated.

11.2.4 Step 4, P&ID for piping drawings

The following information shall be added on the
P&IDs at this stage:

1) Piping

- Piping around the safety/relief valve and
control valve;

- Size of all valves;

- Additional review of the pipe size and
branch by the checking of the piping layout;

- Hydraulic of system (checking and
implementation of the necessary notes).
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2) Instrumentation
- Sizes of the safety/relief valves;
- Sizes of the control valves;

- Details concerning level transmitters and
level gages

- Logic diagram for heaters, incinerators,
compressors, and all other main equipment
(where applicable).

- Consequences of details of cause and effect
tables.

3) Vendor’s information

- The necessary information concerning the
Vendors equipment shall be indicated.

11.2.5 Step 5, P&ID for construction

11.2.5.1 At a stage where detailed design has been
nearly completed, upon approval of the Company,
the P&ID shall be frozen for the purpose of
smooth execution of the construction work.

11.2.5.2 The P&ID shall be issued for construction
after completion of the following activities:

- Piping material table;

-Piping class and all relevant job
specifications;

- All job specifications and standard drawings
in relation to the preparation of P&ID;

- Logic diagram of the main equipment;
- Hydraulic of system;

- Size of all piping, valves and instrumentation
components;

- Vendor’s information.

11.2.5.3 Absolutely, required revisions after
freezing of the P&ID shall be made only by
conducting of design activities using the relevant
field sketches and executing the required
modifications approved by the Company. This is
applicable to revisions called for at the design
department. The frozen P&ID shall not be revised.
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11.2.6 Step 6, P&ID as-built

11.2.6.1 The P&ID as-built shall be prepared upon
completion of the project for filing and submission
to the Company. Since the P&ID is intended for
use in conducting operation control, maintenance
or revamping, therefore, the prepared drawings
shall be entirely in conformity with the completed
facilities.

11.2.6.2 The P&ID as-built shall be prepared in
accordance with the results of line checking and
the final edition of the field sketches.

11.2.6.3 The specified piping and instrument take-
off and branch points shall be observed as strictly
as possible and shall be implemented on the P&ID.
Although bearing no relationship to piping layout,
none of the flange, cap, drain pot, spectacle blind
and other miscellaneous piping designed for
installation at the ends of the drain and vent
required for operational purposes shall be omitted.

11.3 Handling of Licensed Process

Where a licensed process or basic design should be
prepared by a Licenser, the Contractor’s scope of
work concerning the completion of the P&ID will
be dependent on the type of contract with the
Licenser and Contractor.

11.3.1 Licensing contract via the contractor

In this case, the Contractor and the Licenser jointly
and severally shall give a process performance
guarantee to the Company.

11.3.1.1 Case 1, licenser prepares P&ID

The P&ID supplied by the Licenser shall be
equivalent to the " P&ID for piping layout" given
in this Standard, and shall contain all design
philosophies concerning process. The Contractor
shall carry out mainly the following activities:

- Prior to the Licenser’s commencing the
preparation of P&ID, the Contractor shall
establish the basic items for the preparation of
the P&ID as per Article 11.2.1 above and shall
submit to the Company for approval. The
Licenser should prepare the P&ID based on

the ahove mentioned items:
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- Based on the P&ID and operational guides
prepared by the Licenser, review shall be
made with regard to operability, safety,
conformity to design of the Unit, etc.;

- Checking of the above-mentioned P&ID
against the basic items for preparing the P&ID
and relevant design data;

- General review and checking of the drawings
against the project requirements;

- Establishing the result of above-mentioned
checking and reviews in a joint meeting with
the Licenser. The Licenser should implement
all necessary Contractor’s engineering
comments and issue the revised P&ID;

- The following items of review shall be made
by the Contractor on the revised P&ID by the
Licenser:

- Review in accordance with the results of
detailed design hydraulic review;

- Review in accordance with the results of
detailed design;

- Review on the basis of information
concerning vendors.

The Licenser’s approval should be obtained on any
revision which should be made during (e
execution of the abovementioned reviews by the
- Contractor, if it is expected to have an effect on the

11.3.1.2 Case 2, the contractor prepares P&ID

P&ID shall be prepared by the Contractor in
accordance with Section 11 of this Standard and
the following requirements:

- Required sufficient information for the
preparation of the P&ID shall be obtained
from the Licenser;

- The prepared P&ID shall be subject to the
Licenser’s review and approval.

11.3.2 Direct contract between company and
licenser

In this case, the Licenser shall give a process
performance guarantee to the Company. The
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Contractor will be responsible for hydraulic of

system and mechanical guarantee.

11.3.2.1 Case 1, the contractor’s verification is

required

Usually, the verification is limited to mechanical
and hydraulic matters. However, extent of the
Contractor’s verification should be established in

detail by the Company.

For the purpose of conducting verification, the
Contractor shall carry out mainly the following

basic items:

- The basic items for preparation of the P&ID as
mentioned in Article 11.2.1 above shall be

prepared and finalized with the Company;

- The required activities shall be performed to
complete all design philosophies in relation to
the process, operation, safety and other features
based on the operational guides and/or P&ID
prepared by the Licenser;

- P&ID Diagram prepared by the Licenser shall
be checked against the above-mentioned
finalized basic items and design philosophies;

- Checking of P&ID should be performed
against the hydraulic of system and detailed
design data;

- The results of the above-mentioned activities
shall be finalized with the Company and shown
on the P&ID as required;

- Upon the completion of the above-mentioned
items, the required steps for preparation of the
P&ID as outlined in Section 11.2 of this
Standard shall be followed to complete detailed
design activities.

11.3.2.2 Case 2, verification is not required by
contractor

In this case, the following activities shall be

conducted by the Contractor:

- Review for the detailed hydraulic of system;

- Review for implementation of results of the

detailed design;

- Review for information concerning vendors;

- Completion of the P&ID preparation steps as
stipulated in Section 11.2 of this Standard.
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11.4 Revisions of P&ID
11.4.1 General

Generally P&ID can be revised in the following
conditions if complied with the requirements as
outlined in Section 11 of this Standard:

- For correction of typographical and/or
engineering errors;

- As per the Company’s instructions;

- Implementation of pertinent information in the
course of execution of the relevant engineering
work on P&ID;

- Addition of information concerning vendors.

Upon agreement with the Company, revisions
made after the issuance of the " P&ID for piping
layout" may not be needed by directly revising the
P&ID but by issuing the NPIC "Notification of
P&ID Change".

11.4.2 Revisions

The P&ID shall be revised depending on necessity
at each step in addition to the required edition(s)
which shall be issued per each step. Accordingly it
does not follow that the step No. and revision No.
coincide with each other. At the time of revising
the P&ID the NPIC issued up to that time and
information concerning vendors obtained up
thereto shall be incorporated on the P&ID.

11.4.3 NPIC

Issuance of Notification of P&ID Change (NPIC)
and manner of presentation shall be agreed in
advance with the Company. NPIC shall be issued
in a NPIC form finalized with the Company. In
general issuance of NPIC should consider:

- Minimization of P&ID revisions;

- Not accumulation of a large amount of
additions/changes which should be incorporated
on the new revisions of P&ID.

11.5 Approval of P&ID

a) Company’s approval of the basic items for
preparation of P&ID (see Article 11.2.1 above)
shall be obtained prior to commencement of the
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b) The Company’s approval at step 2 " P&ID
for engineering start" shall be obtained
regardless of the cases that P&ID is prepared by
the Contractor or Licenser or both.

¢) Where the P&ID prepared by Licenser has
been reviewed or verified in step 3 " P&ID for
piping layout" by the Contractor, Company’s
approval is needed before any official revision.

d) In general, Company’s approval is required
for any change, deletion and/or addition on the
P&ID through all steps of "preparation of P&ID
" as outlined in Article 11.2 above except step
6, " P&ID as-built" mentioned in Article 11.2.6.
above.
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APPENDICES
APPENDIX A

ABBREVIATIONS/GRAPHICAL
SYMBOLS/IDENTIFICATIONS

A.1 Abbreviations

A.1.1 General

See [PS-E-PR-308, "Numbering System" for;
- Instrumentation identifications;
- Equipment abbreviations (codes);
- Fluid abbreviations;

- Painting, insulation and heat tracing
designations.

See IPS-D-AR-010, "Abbreviations & Symbols

for HVAC&R Drawings" and IPS-D-AR-011,
"General Notes for HVAC & R System" for:

- Abbreviations & Symbols for HVAC &
Refrigeration Systems.

See Appendix D of this Standard for:
- Utilities Identifications Table (Typical).

See Appendix E of this Standard for:

- Nozzles Identifications on Vessels, Reactors
and Towers.

A.1.2 Drain / sewer symbols
AMN  Amine Drains
AY  Amine Drain Funnel
CAU  Caustic Sewer
CDB  Concrete Drain Box
DH  Closed Drain Header
CSW  Chemical Sewer
cYy Chemical Drain Pit
DC Drain Connection
DP Drain Pit

DWW  Desalter Waste Water

al S gt
b awlids [ Sl olo il oo lazs |

ol ylans 1- Gl

woges V-1- i
slp "6 NS olad ailel IPS-E-PR-308 «; 39 g4,
G280 )l Slgal anlid-
(sl o) Slpugos ol Lazs |-
Jlw ol lazsl-
5505 3 6 Shle (s pmal S anali-

sl Le ailis 5 ol lazs " IPS-D-AR-010 4, 55 g5,
sle s,9le" IPS-D-AR-011 3 "HVAC& R sl asis
16y " HVAC&R aibols (gl (o3es

HVAC 5 05,5 slo ailoles sl s ailii g &l lazsl-

ST Cawgay 4 g £97)
(Gged) (ol (Slomag pw alid Jour -

:L5|)? J)Ujl.'w:l Q-i'

sl o lsbnl ol o Cowgar 43 05l £o2 )
1o @y g Lo,gisT) gyl slo Jib anliss -
0 ) dudi [ MBS sl aills Y-Y- I
ol sle a3 AMN
el a5 3 AY
s3ligm g B CAY
R e e)):
ot OB oy
Slosd aulz5 al> CY
allss Jldl  pa
Wode  pp

L))' \S.q.l }J) )5..5 |__,Ji DWW
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NSW

OPD

Oosw

SSW

SWA

i

WSW

Y

Non Oily Water Sewer
Open Drain

Oily Water Sewer
Sanitary Water Sewer
Stripped Sour Water
Toxic Drain Funnel
Storm Water Sewer

Drain Funnel (General)

A.1.3 Letters at individual valves designations

A

BV

CAO

CC

CcO

CHV

CSC

CsO

FB

i

FD

FL

FLC

Monel Trim (grease sealed seat and
packing)

Monel Valve (grease sealed seat and
packing)

Ball Valve
Close-Automatic-Open
Cable Control

Chain Operated

Check Valve

Car Sealed Closed

Car Sealed Open

Drain

Full Bore

Fail Close (closes on minimum signal to
valve actuator)

Flex Disc Valve
Fail Locked

Fail Locked Closed: Valve position does
not change on loss of actuating medium
supply (closes on minimum signal to
valve actuator)

3 dlge 3l s)le ‘-’L*’
3L adss

5y ol

sdlage oluy

a5 le oy ol

o Slge 435 a3
ot “-‘l*“-i

(sogos) alss (a8

NSW

OPD

OSW

SSW

SWA

TY

WSW

X

b s olais| Bg,o yusal ¥ - I

03 (gan ol asST g olfiants) | ge po
(ur;-éSJ
00l (gois ui LY 3 alRisad 3) Fas o
(9,

P g

b= ess — any
JAS s

sy b ol S
6,5, e

e B

3k st

i

Jol5 Elyg

s L Bl o) atdad ol o ane
(P08 (oo yud S yma

oSels S ol

ahd cl> j0 00 Ja8

,._.-.-.u.__‘“ _J.:_.:J (l__.ég :&L:B— ol 9o Lo q J.Q§
) S e dlewy G i Djgeo )0 AT e

(Bt (o Ay 5 48 joon . Uil Sl

A

BV

CAO

CC

CO

CHV

CSC

CSO

FB

FC

FD

FL

ELC


http://www.mohandes-iran.com

IS

Jul. 2009 /\YAA 5

IPS-E-PR-230(1)

FLO

FO

FP

GM

GO

IAV

HIV

LC

LO

MOV

MT

NC

NO

NV

oV

PIV

PSE

PSV

SR

SS

SSV

ST

Fail Locked Open: Valve position does
not change on loss of actuating medium
supply (open on minimum signal to
valve actuator)

Fail Open (opens on minimum signal to
valve actuator)

Full Port

Gear Operated and Motorized Valve
Gear Operated Valve

Acoustical Insulated Valve

Hot Insulated Valve

Locked Close

Locked Open

Monel Trim Valve (general)
Motorized Valve

Monel Trim (teflon insert with grease
sealed packing)

Normally Closed
Normally Open
Needle Valve
Operating Valve
Post Indicator Valve

Rupture Disk Assembly (Pressure Safety
Equipment)

Pressure Safety Relief Valve
Plugged

Split Range

Soft Seat Valve

Stainless Steel Valve

Stellite Trim

o - |

39) Sy o dle g i i Djge j0 AT ol

(355 (o0 3b yod & oo & JUSow JBlo>
a5 e a4y JuSow JBlox o) aled > o 5L

(g (50 5k oo
S5 olE jo

SF3e 9 61 i oL ‘_Ja&c poow
&l oss oJ.:;Sula.c s

oo ale 61)& o

él.: &le 6‘)") i

Aoy Sl o a8

oo Jis

(s2302) Figo oy b ed

EiFge s

i Dl easT b oalis ols 1) Jige
(9,
wole S po

wole 2> o 5L
i s
;;.:_1..53 oY LJL:“' l.l ).:..::

Lr_a.ﬂu;a')_z.a_x?) odig i o,ls dxio dcgese
(jLzs

)L:.j L‘.T;'AJ-l UL:.&.L:! )ﬁ.;.i

ol asm

ol [oannall ‘"or..mj' g

e O

OF S5 3V el

il o 5

FLO

FO

FP

GM

GO

1AV

HIV

LC

LO

MOV

MT

NC

NO

NV

ov

PIV

PSE

PSV

SR

SS

SSvV

ST
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T Trap b T
TSO  Tight Shut-off Valve Gl Gyl 28 TR0
V. Vent slee alss v
WV  Waming Valve Mol e WV
WP(J) Jacketed Plug Valve Mo a5 =3 Wp()
X Type 316 Stainless Steel Trim Valve MWreslmibop S eV s x
XCV  Steam Trap with Integral Strainer el ds yop
XV Shut-off Valve il ghd X Yy
XX  18-8 Stainless Steel Trim Valve VA-A g9 5l e b 05 555 s9¥g o XX
A.1.4 Piping abbreviations S dgf Ol)lazsl F Y-l
CM  Chrome Moly G eS  CM
CS  Carbon Steel S oV CS
DN  Diameter Nominal sl pN
FF  Flat Face Sighe  pp
FS  Forged Steel osd (5 Sanl 3¥s8 FS
HB  Hammer Blind S S dplusaxie R
L] Lap Joint oo sy bty
MI Malleable Iron 5 B ool MI
PB  Pressure Blind P laadsts
PN Pressure Nominal ol L PN
PTP  Pipe Tap Plugged s Juail oad iy Jora prp
RF  Raised Face Gy 31 el RF
RS  Removable Spool | e e RS
RSP  Ring Spacer ot alcll il pop
RTJ  Ring Type Joint whail ggi Juail g
SF Socket Weld Line Blind with Flexitallic Ly gl Py keshon il dgiussandss g
Gaskets S S8 (sl g

" - |
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SB Spectacle Blind (SiaE AL Sgdans ddo SB
SPB  Spade Blind !zl 038 390 amio gpp
SO Slipon 58 s 50
SS Stainless Steel OF S5j Vg SS
ST(W) Steam Trap (Winterizing) (Glmej (20 ©)lp>) jl ab - g (W)
ST(H) Steam Trap (Heat Conservation) (2l 003,J0453) ) 4l grpy)
SV Socket Weld Line Blind with Viton L glawls’ oy s 00 iS dgsums amio gy
Gaskets 052y sl yily
SW  Socket Weld Sl e gw
VB  Vapor Blind Joimg SOE i dohia VB
WN  Weld Neck Subobr WN
A.1.5 Miscellaneous designations Lo 4420 (yameli OV I
AG Above Ground 2239 AG
BL Battery Limit a>lg 550 BL
COF  Center of Float »S S 0 COF
DCS  Distributed Control System 03y Jy5 dld  peg
F  Fumished el 2 o
F&P  Fumnished & Piped siliipand 95 U pap
HCB  Hydrocarbon >S9 HCB
HCH Hydrocarbon with Hydrogen Oiarep b 1S ey HCH
HHLL High High Liquid Level wle YoV g g
HIL  High Interface Liquid Level b gVl S Rl s gy,
HLL  High Liquid Level gbligh  HrL
LF Liquid Foam sl 5 LF
LG  Level Gage gl ;5 olil g
LIL  Low Interface Liquid Level gl ok Spdaghe
LLL  Low Liquid Level glihghe L

— — |
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LLLL

LSHH

LSLL

MW

NIL

NLL

PB

PFD

PG

PI

P&ID

PO

PT

RES

RG

RO

RS

RTD

RVP

SC

SCL

SG

SF

SP

Low Low Liquid Level

Level Switch High High

Level Switch Low Low
Manway

Normal Interface Liquid Level
Normal Liquid Level

Pressure

Push Bottom

Process Flow Diagram
Pressure Gage

Pressure Indicator

Piping & Instrumentation Diagram
Pump Out

Pressure Test Connection
Residue

Refrigerant Gas

Refrigerant Liquid

Restriction Orifice

Remote Setpoint

Resistance Temperature Detector
Reid Vapor Pressure

Sample Connection

Sample Cooler

Sight Glass

Solution Foam

Set Point

N R R S B 0 8
Y VL o w59 [ SHH
ol b mhe wSse LSLL
9 pol 4z y0 MW
ol Jloj St maw L
gl Jlyzbe  NLL
s P
slid4eSs  pp
3218 obyz o5 pED
el pg
JLideaias plas py
253 lpl s (A5 dgl Jlosed pep

Al o5 alss po

5% RG

QLS dgaa o dijg, axie p
0% 3l pelai aladi  pg

Syl il 50 Caeglie b, RTD
o) b 88 pyp

x5 g Ll ge

WS aled 50
Jolme &5 gp
aps il . gp
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SP.GR

STO

TI

T/T

T™W

UFD

UG

VB

Relative Mass Density (Specific
Gravity)

Steam Out
Temperature Indicator
Tangent to Tangent
Thermo well

Utility Flow Diagram
Under Ground

Vortex Breaker

A.1.6 Utility services abbreviations

AFW

BFW

CLW

cocC

Cw

CWR

CWS

DMW

DSW

DWA

FLG

FLR

FOR

FOS

FWA

HBW

HPC

Air Foam Water Solution
Boiler Feed Water
Chlorinated Water
Cold Condensate
Cooling Water
Cooling Water Return
Cooling Water Supply
Demineralized Water
Desalinated Water
Drinking Water
Fuel Gas
Flare Discharge
Fuel Oil Return
Fuel Oil Supply
Fire Water
High Pressure Boiler Feed Water

High Pressure Condensate

(rgare J&) o 533 S5 SP.GR

&3

Los 55Lis

s b ity

LS Salx

P Sl Gl Jloges
s e

C)S.:J u‘d;

STO

TI

T/T

T™W

UFD

UG

VB

il Gl g o Ol yLais 1§ —)— I

lgo a5 Ol Jgloxe
TR 9K 2 [P
ol a5 O

3y Sliles

isS Vi o

TS JUPRVEL K <O
(Sael saxs s
el s ol

odd gl S il
($oeald] O]

g G5

Jrie (79>

S g S g Sl
TN TR
s sl ol

Lo Ko (VL jLes STy U

YU JLas Sliless

AFW

BFW

CLW

cocC

CW

CWR

CWS

DMW

DSW

DWA

FLG

FLR

FOR

FOS

FWA

HBW
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HPS  High Pressure Steam

IA Instrument Air
LLPS Low Low Pressure Steam
LPC  Low Pressure Condensate

LPS Low Pressure Steam

ksl yps

G35 )13l slse IA
Ol e HLaE e 1 ps
osth s ol pe

o=k las )l [ pg

MBW  Medium Pressure Boiler Feed Water e s bawgie i3 Sl Ol gy

MPC  Medium Pressure Condensate
MPS  Medium Pressure Steam
NG  Natural Gas
NIT  Nitrogen
PA Plant Air
PTW  Potable Water
PWA  Plant Water(service water)
QHW  Quench Water
RFO  Refinery Fuel Oil
RFW  Refrigerated water
RWA  Raw Water
SWA  Sour Water
TWA  Treated Water
WAT  Water

A.2 Graphical SYMBOLS
A.2.1 Instrumentation

A.2.1.1 Instrument line symbols

bwgie jlid bl MPC
bugio )25 )0 Mps
o
0395+ NIT
G55 &lss  pa
bl P
(Sleas Ol i3I8 LI PWA
R QHW
BV Co g < REQO
ot Wy ol pEw
=2l RwA
7wl SWA
oad aiai oL Typ
<l waAT

Sl ol ailis Y-l
G0 4l pl wigal \-Y-al
B8 5l b ol ailis V) Y-l

ISA-S5.1 (latest revision) section 6.2 shall be used 72 sl Plol L Y-F ol 5 ISA-S 5.1 2alpg )5

with the following amendments:
- Heat Traced Line

- Steam Jacketed Line

The following abbreviations shall be used to denote

08 148 eolatwl 5,90 Wb
Syl b b -
S e b Las-
39— dols g, L‘,.;wiig_,.;oo;ua:'uh@ﬂ 2 ol lazs

the types of power supply. These designations may 3 153 3 ol el 8L 18 5008 gl R gl sl

also be annlied to nuree fluid suonlies:

Dy p ,15 A Caal foit e
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: f ety
AS  Air Supply 9% (w46 AS
-IA  Instrument Air G50 )lplslee 1A
“PA  Plant Air sB5 el pa
ES Electric Supply dr 06  ES
GS  Gas Supply Mo=t s
HS  Hydraulic Supply Slgpsed 56 g
NS  Nitrogen Supply Uisre omU NS
SS Steam Supply fogeell g
WS  Water Supply “losb  ws
The supply level may be added to the instrument O S
supply line, e.g., IA-600 "a 600 kPa instrument air LS Fee ds il 6len el 0" TA-600 Jlo ol
supply; ES-24 VDC *“a 24-volt direct current YE s -l i ol " ES-24-VDC . " 150l
e SUpply”. et (b2 95 (el Sy 5 .J" ]
9
A.2.1.2 Interlock logic symbols o b (ilie gla ailis Y-)-Y-
Symbol Al Description T
Output exists if one or ore input exists
. SAl i b 6995 Sy azsliy o)l 0529 (295
Output exists if and only 1f ali the input exists
and 97y lagagyg ples ST Lais 5 51 0)ls d92g (o2,
2ol azsls
No output exists if one and only one input
not exists
S92y (79> Sy ks g S S o) S92y (o2
Aol azdls
Time delay output exists after preset time
o 3 ploj po3b (2 9)% melats A (o 5l o
Output exists if one and only one input exists
ef{'_‘fﬂe a5l (5995 S had 5 Sy S0l 052g 29 >
Sequential logic control connection
ik J 5 g JLasl
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A.2.1.3 Programmable logic controller (PLC) e J,58 (PLC) aalgi sl il Y-1-Y- i
function symbols

2y dolip

Symbol ailld Description T

Field mounted PLC integral to DCS not
normally accessible to operator

2 Ygere a5 Jmo ;0 ceai DCS 4 Jais PLC

o )55l ] oy

Control board mounted PLC integral to DCS
~ normally accessible to operator

Vgome DCS a5 Justa J;255 5kl ;0 005 cuai PLC

w5k (oo HPlpl G 52

Control board mounted auxiliary location
normally accessible to operator

JJYW‘;AFJMJQGJ&M_ i JAaS ekl

28l (go 5l p! (o

Behind of control board not normally
accessible to operator

Behind of control board auxiliary location not

normally accessible to operator

s Ygaze SaS e j3 S5 ol ooty

G 5931 !

K

/N

0 @ o
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A.2.1.4 Computer (data storage) function
symbols

&l &Ly (0315 6,u53) aulgy b wilis F-1-Y—ll

Symbol ailis

Description T

Field mounted instrument not normally
accessible to operator

uw):..w.) )2 ‘—Y}o.m a5 td:t.n 32 ) al é__-.é-) )1).1‘

o g3l 50l

Panel mounted instrument not normally
accessible to operator

)ytﬁ_l P ped J;l_é Y}Q.l—b }LU ).3. 0l Cual Lg__._é.a )|)J|

Local panel mounted instrument normally
accessible to operator

oyid 8 Ygare Joa sobli ;0 o0t caai 3u35 130l

5

Instrument mounted behind control panel in
control room not normally accessible to
operator

s Gl Jus oblb ety jo dd was 3u8o 3l
28] yesd B jeé Ygona

Hgumiuie

Instrument mounted behind local panel not
normally accessible to operator

I 12 Vguna Joue obl oty ot casd by i

sl o s
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A.2.1.5 Distributed control/shared display S Ry laif 00y ] 08 glaaills H-)-Y-all
symbols
Symbol Al Description T

Field mounted instrument (not normally

/ \ accessible to operator)

\_/ o ymd M ped Vgana) oo 0 i 333 13 gl

Ozl

4 \ Indicator/controller/alarm (normally accessible
to operator)

\ Gailpal o piass il Voons ) sl 215 Toazes Lis

/ \ Auxiliary operators interface device

U g5l ) S it SaS 15l Slsol
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0305 G50 )11 b mlyy geailis F-1-Y-l

A.2.1.6 General instrument or function
symbols
Symbol Description T
alis

Field mounted instrument

Primary panel mounted instrument

to operator

Auxiliary panel mounted instrument

Instrument mounted behind control panel in control room normally inaccessible

590l s 8 S8 Vgons J,225 GU1 228 oLl iy 5o sudh (i 3280 13

Instrument mounted behind local panel normally inaccessible to operator
)531}:' LJu).:..ub J.Jl.g )'.‘.‘:-' Y}Q..x.a L}Ju:,l{l.) C.u.'.'..;_ ol -t} &:.‘.30 _)l}J

Instrument sharing common housing with two functions
Wlgs 5 Sac b (ogas wpz )l Sy po (51,5 380 3

J:u: o ol W d:j.) )l).al

adgl ol ;0 oad s 3.50 13

S PUIN B e e K 8

Steam traced instrument

Electeric traced instrument

Light (color R =RED ,G = GREEN)

Valve position indicating lamps

e e S L 38 3l

B 055 b sl

(=G5 =R K,) ol

Je Cannadg o LaS (slgaeY
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Symbol alid Description T

Purge or flushing device
215 35 9 535 523 13

<2> Rest for latch type actuator

)b ‘o)m] J):u ngL.u Lm)

diaphragm
] s 1.
Undefined interlock logic
oS iy 5 ibate a1 o
Note: SOTIE
1) For specific logic symbols, see ISA standard ISA Standard S5.2 4w}y ke sloalis ¢lp (0
$5.2. sl el
A.2.1.7 Function identification (Note 1) O )slob) algs awled Y-1-Y—afl
7S 7
6 @ \_/ N
LAY ELECTRICAL LOCAL MOUNTED BOARD MOUNTED
RELAY LOGIC RELAY LOGIC RELAY
o, 554y Joci. 50 60 el gilaire 4l S 50 sud s il

Refer to list below for identification (Note 2): (Y 5)9hl) 2iS axzlyo 55 G ) (oLl (6l

% = multiplying ESS wopd
= = dividing G3055 puseadts
- = high selecting YL Gl
< = low selecting Ol bl
+ = high limiting YU 0393500
4 = low limiting ely 0dgazce
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= time function obey &b
Flt)
| |~ Nonlinear or unspecified function i UL as 8w
Z = summing 00,5 e
Y, = averaging &S Joze
‘n
n \[ = root extraction G5 Ao
" n = exponential 2l
djdt = derivative SpS @il
J = integral Algay
P 0 = pneumatic to current obr 4l
| A = current to pneu matic lso a4y b >
i K = proportional s
|
| K = reverse proportional RO COIP It
|
i
= difference 25 Jolas
A
% o = convert s
E L
\
- ——
2+ H = alarm signal monitor ot JliS oanlie
* % HL

= velocity limiter

Ca y FRLELY Sgdoe

+
>
_ = bias bl
+
I
REV = reverse action s
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) = inverse derivative cagSons giS s
g = solenoid sl
11 = boost g
f | = integrate &l LS
Pl CF At
% = gain 1:30 or 2:1 (typical) (45g05) YoV L VY 0 g0
1. = on-off eels T o9
0
e = analog/digital Jbasws | Syl
~D
% = (for input/output see the following) (52 axzlye bd Jgd 4 29,3695 G &l
DESIGNATION ! SIGNAL Jefaws
E Voltage s
1 Current (Electrical) (S5 by
H Hand smd
0 Electromagnetic (sslolizeg 251
P Pneumatic, Pressure, Vacuum S — jlzs — olse
R Radiation il
MV Milivolts A PR
A Analog A
D Digital Jeesus
Notes: s yslol
1) The function designations associated with sgaloce gl o dineslal J 208 Ldaipr Job it ()
controllers, computing devices, converters =57 by 2l @ ol (Sen ) g s ouisS o
and relay may be used individually or in 9l 9 ) Jgaz 4 e ioxen) 0 il soliz ol 3,50
combination (also, see Table 1, Note 14 of o3liul (395 £52, ISA-S 5.1 o lutiul ;0 V¥ o,las

ISA-S5.1). The use of a box avoids confusion
by setting off the symbol from other
markings on a diagram and permits the

o)Lzl g waled (o (5T 31> olidl 5l jloges 59, slo

function to be used as a stand-alone block on sle =k o lrme Sl S50 4 @l &5 G20
conceptual designs. 555 158 eolizl 5 50 (asgite

2) See ISA-S5.1, Table 3 for math equation, (ol Aolee glp ¥ Jsa ISA-S 5.1 4y 055 g9, (¥
graphic representation and definition. (i o5 g ST Jules

" — |


http://www.mohandes-iran.com

IE Jul. 2009 / \WAA 5

IPS-E-PR-230(1)

A.2.1.8 Control valve body and damper
symbols

Reference to be made to article 6.4 of ISA-S5.1
with the following additions:

JraS ys o5 106 9 diy reilid A-)-Y- I

w51 b ISA-S 5.1 olaibeat & ¥-F Jab & 335 g2,

i d 9)lse oges

G ><T}—— { gate vaLVE

83— BaLvaLVE

A.2.1.9 Symbols for self-actuated regulators,
valves, and other devices.

See article 6.6 of ISA-S5.1.

See article 6.7 of ISA-S5.1.

See article 6.8 of [ISA-S5.1.

A.2.1.10 Symbols for actuator action in event
of actuator power failure

See article 6.7 of ISA S5.1

A.2.1.11 Primary element symbols
See article 6.8 of ISA S5.1

A.2.1.12 Actuator symbols
See article 6.5 of ISA-S5.1

6'0}‘5)3 P

Sg—2 sld 0u i8S putaiy gl aslis q-1-Y-al

)l30 500 g 1o judd o5 y2x0

o9 axxle ISA-S5.1 o laibiul jo £-F Jad 4

39 azxl e ISA-S 5.1 o luilbsl o V-F Lad 4

o3 axxl e ISA-S 5.1 o Juilbiwl jo A-F Jad &

c_hs S yg—a yO L.S)—‘xn Joe glrailic Ve-1-Y- I
B ol

D¢l dnzlpe ISA-S 5.1 5 lailul o V-7 Juad &

addsl Jole goaiLES 1))=Y I

35 dxxl e ISA-S 5.1 o Juslbul jo A-F Juad &

I pxo sraills \Y-1-Y- Ll
39 ax>lye ISA-S 5.1 5 bl 0-F b 4
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A.2.2 Piping and miscellaneous e oo g (A5 &g Y-V Al
A.2.2.1 General ogos \=V-Y— Ll
SYMBOL alis DESCRIPTION T

Main process line (arrow of 30 indicates Direction of

<l fluid flow )
(03 g0 Gl 1) Sl Sy S Y0 10,0 ol (g3 a5
Heat traced pipe line

wleyS Gidig b dlg) las

Underground pipeline
ey gl >
Existing line
- - S>30 Lo
Future line
oany | las
Vendor package

odidy 8 dlun

Jacketed or double containment pipeline
************ o,laz go b laddle alg Lo

1 Line crossing (connected)
l Camida JBaba) Ko el
Line crossing ( unconnected)
s 3 (o2 3| Jatis) b ablss
Lines junction
byhs Jlasl abais
Drip funnel
Y sz i
Foakes ¥ Caalies Platform
Thickness=2mm g
RS Removable spool piece
J iR a
i} i (10 alg) asla
| X K Minimum distance spool piece
r | ale) axled alols Jslas>
el eSS Indication of point of change:

o 1:50 [~ 1:20 a)change in slope

o b) change in piping class
Class A Class B ‘:.;‘S,ﬂ}j 6@431-19)‘3):‘:“‘3‘(‘7’

" — |
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SYMBOL «ilis

DESCRIPTION 7, &

mechanical instrument
engineering engineering

SOl o /(380 Il waige

c¢)change in responsibility

Codgtue )'-5)-::-:-;(6

Qutlet to the atmosphere for steam / gas
KLl sy ema 4 (295

Flow / motion in direction of arrow
o olazal o Gl 85 > S

Arrow for inlet or outlet of essential substances
ol dlge 3,5 5 (599,5 sl Yo

slope e
Level reference b &> e
Limit , general 0dgdzte o S
Contractor/ vendor Soles/oasig 3
Battery [lmlt o.)s..l.?us )).a
Hood , general ORS 390 SIS (IS5

Distribution device for fluids , spray nozzle
L3l S50 ¢ oVl sl a8 5

Siphon with dip length
Feol (Hgiam

IPS-E-PR-230(1)
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SYMBOL

il DESCRIPTION £ g

A

Open vent
b (lys adzs

Siphon drain( seal leg)
(ol ab) Sghw ;a5

Liquid seal, open
hanolcanol mlbe

Liquid seal ,closed
Ly ol ol

Bursting disc

|

Sight glass

SG

th-
iy
i\

- :‘-' A% — A
Level gage

Level gage on standpipe

F9ElS g ghaws

Level gage magnetic float type

(smebline Holid b i mhas

Level gage bull eye type
oS ot g3 i o
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DESCRIPTION )

SYMBOL ailis
i
i
s
~—J
=
f’
<
i
<l
Py
e —
D,
[
|
-
>D
=
<
<
r
L
[
[Ty
| e
L_'_'_'_,_P'

Butt welded joint dad g hade

Flanged joint b faio

Screwed joint (arrow : 90 O)
S N

Socket welded joint &l dwls Ll Laio
Socket and spigot joint &l awls 9 9 Jeaie
Compression joint 51y Jade
Swivel joint ol Jaie
End cap ,butt welded

o & od (oD g

End flanged and bolted
Ll 53 00l g g g3

End cap ,fillet welded (socket)
(! awls) (5,155 g «Pg

End cap ,screwed (arrow: 90 0)
(A7 2500,2) (o2 gy

End closure, quick release
Ll 50 i g @y sl )

End socket and spigot
LAl 30 (197 9 ! amls

End screwed and plugged
Ll 53 iy diams 9 (o
Quick coupling (hose connection)
(Sold Jlail) &2y JLail

Union 0 gwlo
Concentric reducer 3y ad ouials

Eccentric reducer (flush bottom)
(Blo as) 35 4o 5 515 cnsmls

Eccentric reducer (flush top)
(Glo VL) 35 0 5l Z )15 sucals

IPS-E-PR-230(1)
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]

SYMBOL DESCRIPTION et
? RSP
i'l Ring spacer &) didl> ouisslas
SPB
{TH Spade blind ouLS Sgdnc Axio
HB
—{l} Hammer blind (I 008 Sgdues
PB
{?} Pressure blind in welded line
SV R J)MR 15::')0 )u-n-é D&JJ’M
——_..i?}____ Standard socket weld line blind union W/viton gaskets
? vB 0529 (2 YW ouiissg0une 03¢0 b o jlailiwl g (ol dwls s
I i 6 mm thick blind to blank off equipment (vapor blind
SF 1
? (Gl sudis Sguues) Ol jugax yioakes £ Coolus b o diiS dguume dxiio
Standard socket weld line blind union /flexitalicGaskets
. U Sl 0 WIW 50 558 9000 0 30 b 9 lailiwl g (gl anls k>
§ spectacle blind ( normally open)
{'t Gl Vgane) (Kias oS gdume Axino
m expansion bellow solasil (wgils
{ sleeve extension & yiand EME
| E———— e
m expansion loop bl didl>

steam trap with built-in strainer ( thermostatic or thermodynamic
type)

(Sl gyl Silivga ¥ £4) (Sl b b0 4l
steam trap without built-in strainer (thermostatic or thermodynamic
type)

Saaliudge i b Suiliwge i £ 93) (SHlo g sl o
steam trap with integral check valve (bucket type)
(o g99) az)LSy adyb G b byl ol
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SYMBOL %L DESCRIPTION Fy———
_I BFW
| I I Desuperheater PPy (5O
__q}::-f]__ Ejector PR )
Jet mixer S ol balxs
Q Ring header A5L8 s all>
Flame arrestor (general) (sog0c) puf alxl

Explosion-proof flame arrestor (explosion comes From the side of
the rectangular)

(AT o0 baions Connndd 31 yloniil) jloxiil s pF aled

Detonation —proof flame arrestor
Hlexdil ws 58 alad

Fire —resistant detonation —proof flame arrestor with Outlet to the
atmosphere

9 2955 bl 5 TS F aled
Fire- resistance flame arrestor

T e alas
Silencer Sloe
Filter for compressor g yueS  Slo
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SYMBOL alas

Duplex strainer

Pulsation dampener

Flexible hose with quick coupling

Filter (general)

Cartridge type filter

Propller mixer

In-line mixer (static)

Turbo mixer

Nozzle (blinded off)

DESCRIPTION C——
,
s / S Bucket (basket) type strainer (o) Jhw g4 Slo
'
‘ I I:; [ Temporary strainer (cone type) (Pgry2n £38) CBg0 Slo
j; i . i i T-type strainer T g4 Slo
5 ; : f Y-type strainer (with valved drain)

(o) 4l b)Y g9 (Slo

diclae ilo

75 olye

SaT ke gl Rl

(so90c) Blo

=P ed Sl

slop o belse

(Col) by o bgldwe

9 OF balke

(3250 b) J5U
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SYMBOL wlis DESCRIPTION o

Loading arm (basic symbol)
(ol 4Li) 55251 595k

Pull box fire alarm ( alarm button)

S

(lake aeSs) AT lode duxs

Hydrocarbon detector Py 9yad jlw o

Halogen protected area ol cblis> Coxd dbgxo

Portable extinguisher Joo BB oailS Jigels

&
i =——2
_
_
& Wheeled extinguisher S 2 0ullS Jgels
[oh
Z

Foam cylinder (s) (-1 S POV
Foam chamber &S5 abadog

Insulation on equipment Ol jagxi (59 Bule

Spray SoLLal



http://www.mohandes-iran.com

IS

Jul. 2009 /\YAA 5 IPS-E-PR-230(1)

SYMBOL ailis

DESCRIPTION ¢, &

Manway gy pol az s
Swing elbow oo ¥ &ailh
Breather Slgn

Emergency (safety) shower equipped with no freezing
drain valve

Slozmil wud (Pown ) Al poid &1 e (o) (551 sl (g0

Eye washer equipped with no freezing drain valve
Slozil Wb (e AndS yud 4y 420 (595 iy

Vortex breaker O wla )8

Exhaust head zay> ailsy
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SYMBOL a4l

DESCRIPTION ¢, &

Jrie asls

DN 20 (34) FLARE HEADER

s

feis asls
DN 20 (374)

< FLARE HEADER
Y,
o{ ]

PHES L

PLANT WATER
~~
SCL
DN 20 |3/4]

Y

process line .

process line
lowpressure

change low pressure

@ ails s o=l Jlas

P2o] P X R [ I PE

-

Sample connection (non toxic gas ), see
Appendix H for details (type 1)

Cogm, & DL 5r (6l (o yuf J5) (5 05 diged JLail
Do axzle (V gg0) "

Sample connection (toxic gas or light liquid
(RVP ) 34.5 kPa) ,see appendix H for details ,(type
2)

b L owilS) oy aged  Jla—Jl
£9 """ Cawem a4 Dl sl (RVP 345 kPa/ Sew

sample connection [ hot oil & low pour
point(A "C),where A is determined in the

execution of basic design phase for each project].
A <ol iy a1 f)) (55 digas JUasl
s 039y B slp Al (b 5B gl 0 A &5C°
{09 (o0

Sample connection [ hot oil & high pour point)

A'C ),where A is determined in the execution of
basic design phase for each project].

aS ) ACO i, alaii b E10 i} (5 pa digas Jlai]
aSbn 039y b Sl Al 21k 5B sl 0 A
{JW
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A.2.2.2 Symbols for manually operated and
miscellaneous valves and monitors

G2yl g s 00llS Joe slaailis Y-Y-Y-l
b ygiuilo g 48 )ik

SYMBOL «ilis

DESCRIPTION 7, &

S
-l

bv
-~
( g
; >
ks
— .o ——

—
.

Gate valve (basic symbol)
(‘sLuﬂ ailld) glojlgyo i

Globe valve $955 e

Check valve (general) ((gogoc) a8,aS0y pud

Gate valve blinded off oL gdumn (5lojlg,0

Angle valve sl aaly i
Ball valve S g
Four-way valve anly,lbz i

Gate valve with body bleed

Wy o adsi o b slojlg oyt

Butterfly valve ! 4ilg g g
Hydraulic control Sgyaan J S
Metering cock S5 ojlail
Needle valve S IF ya
Plug valve S 3 9loww o
S=solenoid valve Siigd gyl

R= Manual reset when indicated
39l 0ild )F p s 24 0ol LAS u.:é, =R

Diaphragm valve

oF1ALS

IPS-E-PR-230(1)
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bt H

T

G

SO
T

-
==

PIvVA

SYMBOL Y] B DESCRIPTION T
Self contained regulator BULS olals 295
r——DE—:
F— — Three-way valve ad,b daw puis
4 Bi 1 Spring loading valve G P 535 5L

Control valve with hand wheel

Rotary valve

Slide valve

Knife valve

Post indicator valve

Piston valve

Y- type blow down valve

Y-type stop check valve

Y-type globe valve

Float valve

Motor operated valve

d 4S8y 5 s

)90

(SH9S s

Sl did s

Cauxd g daDS ul.:ul.l).:.n::

P Fns) i

Yo 3y p90 aadscpus

Y £g5 ad b alad il
Y £90 59,5y

29U et

S29 90yt
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Stop check , non -return valve

Trip valve (low lube oil pressure)

Relief valve ( angle ,vacuum)

Relief valve ( angle ,pressure)

Flush bottom valve

Pressure/ vacuum valve

Foot valve with strainer

Damper valve

Jacketed gate valve

Jacketed globe valve

Jul. 2009 /\YWAA 5 IPS-E-PR-230(1)
SYMBOL alis DESCRIPTION e
—x ] Lift check valve 2L s, Ll
| E { Swing check valve ol a8 ,bss b
i ¢ Stop check S ol

m}g o,dgﬁu&.d.? t?vL'i.aﬂ

(o 9y )Lad) zhad s

(N> ;‘51 q,ij) Out'“b' ).._u:n

(U3 s 44313) el s

S i gyt

Sle b bl

PO paid

I Aebigy (slojlg o s

o g 595

(ol 38,5 1,8 o Cannw j3 43g)) O3l 459y b slejleyd
Gate valve with balance hole (hole located lefte side)

(To be continued)

(0,15 anlal)
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SYMBOL DESCRIPTION T
alis

Foot valve ol
Self draining valve o0y Al 095
Fire hydrant (il y ) Glas 5Ty

Fire hydrant with monitor
piile b (LG AT s

Deluge valve (Slis Nz gls yud

Fire monitor T Hgaile

Hydrant with water / foam monitor
ST O ygaile b (GLAS T yas

Yard hydrant abgxe Sl 5T
Hose reel SULS 0,8 ,8

iogg pafed § o

Hose house Sl oK L



http://www.mohandes-iran.com

IS

Jul. 2009 /\YAA .5

IPS-E-PR-230(1)

SYMBOL

ailio

DESCRIPTION i

TR 80

Elevated fire monitor

e 5o LS AT Heile

Remate fire monitor sl T 99 31 Heita
Foam monitor S Heiile
Elevated foam monitor gLl o S jeiuile
Remote foam monitor A 590 5l Hasuile
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A.2.3 Equipment
A.2.3.1 Tower, column, vessel and reactor

A.2.3.1.1 Tower, column

?'I
: g‘w_fE

FLUIDIZED BED
[SIZE AND CAPACITY )

[BIAME OF PACKING l
SIZE AND MATERIAL)( _ -, 5:lal) VOLUME OF
(uiorg o3hil) ¥

—!?I - . Sl fs o> g o3l L
_‘:?? : } DISTRIBUTOR EXAMPLES saiEs il
AT
A T = 5
ST L S
o -:—-—"‘-' TRAY WITH BUBBLE CAP =
_______________ ! TRAY (SINGLE PASS) (“")” exaid)
—_
e B
i
Ve taverale DEMISTER gefinyhed
i 5k 1 BAFFLE Ak
i
_,:-_-—-:" — TRAY (TWO PASS) (v .
P CERAMIC BILS .
WA A AL ool s g
.1?. T :u“
. * wortex breaker S0 Ol )F

Oy ¥-Y -l
)5.::]'} L‘J)B ‘09:-&5 ACﬁ \—V—T— \..ﬁ.”
O o V1= -T- Ll

(o )b 9 0 3luil) Jlow yram

ouST ol oR siIzE AND

IXED BED

COLUMN

O
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TR |1 L owe

- CATALYST
BED

L
T

REACTOR %D

A.2.3.1.2 Horizontal vessel LI R SRS S ERe-1 |
= MW
’f =
oz T 1T
T;T: HLL NLL
H T e =
- o i .!_f.'iC
. i—‘—o VB
i
DISTRIBUTOR WITH
CLOSED END oS a9
Wi 21431 b

A) Horizontal Vessel

SE5 )L (Gl

il

B) Horizontal Vessel With Boot

vB

O b BB,k (o
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DEAERATOR 1s;»

( D

VESSEL WITH HEATING
AND/OR COOLING JACKET

puilS U L/ g oS 5,5 o,lus b d b

Juse b (2le 5L adss
OPEN VENT WITH SCREEN

.
L

L4

-
Y
()
—
-

¢
1
-

T

CONE ROOF
(WITH AGITATOR ELECTRIC DRIVE)

(B 02 L) (g e iiiw
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A.2.3.2 Strorage tanks 053 (i Y-Y-Y-

JUyE b 2len 5L audsd

OPEN VENT WITH SCREEN

pome saar OS5 E9 p3ld dlel b ulS i
WITH EWING FIPE FLOAT TYPE
L]
S
- -L.‘_“_"___'_—_-:_
= - {
FLOATING AOOF 29l i
SPHERE $95
Note: e
All tanks and spheres on each flow diagram have oshical dey- ity Shsna Jaguad o33 B Zg¥ 9:85500n phed

to be shown in Approximate relative size to each

other. gl ooy HLas K05, oo
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i
a0
i e

INTERNAL (COVERED) FLOATING ROOF TANK 3 i1 5ol il b oy 55

WITH SWING SUCTION PIPE FLOAT TYPE OIS 9 (6593,9 y9bds alg)

CONICAL BOTTOM TANK P30 AT (e

!
g
)

w7
oS 4

NSNS A N NN

CONCRETE SUMP = Sl
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A.2.3.3 Heaters, exchangers, air coolers and SLpeuiss S5 b Juwe « Lrouis p,F ¥-T-Y-ll
water coolers

IPS-E-PR-230(1)

G'T tslho.&.%.'.f SCS 3 4.51'-19":’
A.2.3.3.1 Heaters Wouscs 0,5 \-Y-Y-Y-l

A) FURANCE (BASIC SYMBOL)

(ol aiLis) o 598 (il

o5 445 5 AMPER sTACK U992
PB
HTL-q -\ CONNVECTION
& SECTION | s luls Cws
b ==
--—-'I:
N RADIATION
{  TYPICALFOR SECTION
ONE PASS . 5
e c o
/ anly ) diges
PB O—%

B) FIRED HEATER (BOX OR CYLINDERICAL TYPE) WITH COVECTION SECTION

‘s;bubmu (t5| Mljiu“._ﬁ_d.lnm&y) )|J aleds ousss fn)f(u
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C) ELECTERICAL HEATER
B oS o5 (g

D) TANK HEATER
Oy edllS s (@
h-—
Tank Suction Heater Coil banks for different
(3350 (6999 00T p ,F Duties in waste Heat Boiler

wilizo sy (gl Jig5 4 gaxo
ol Bl Hl S 5o
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A.2.3.3.2  Exchangers water coolers and 3 9 =l eas Ss sl Juue YT -Y-Y-
reboilers

F-3 o..\.&.'vl..f&gp_

(ol AllS) Ayl g g Jos

A.2.3.3.2 exchangers water coolers and reboilers

shell and tube heat exchanger{basic symhbal)

l heat exchanger/coolerfcondenser
with floating head
IS e b saddBpfoniss sl G )l S
c heat exchanger/cooler/condenser
uType
U g9 0l fouils S [ )l Joue
| |
L % heat exchanger/coolerfcondenser
]- fixed tube sheet

bl dy) axis b sadBafoais S/ F )l Juus

cooler/ condenser with floating head
and cover plate

Bli> dxiio g sl s b saldRa/ouils SCs

1
L ]) horizontal reboiler fixed tube sheet

ol aly) amio b a3l satilige jb

-y kettle type rebioler
[ u-tube ) .
S gy Ui eaiitisz 5L

kettle type vaporizer
| floating head
] ST £y 5 5l s byl

kettle type vaporizer
fixed tube sheet

S5 £ ol Wyl dxio by jllis

o
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G;Jl)-’ lwlg oole 89,9 10l
piedin return fluid

meauim supply
oS Culod axio

|

I 20 Lo
l liquid in 72 &

Baffle nll
battle i

i ]

< ——

heat

medium return bottoms out

G;J[)"" h....ﬂ,oahwd‘ oS ds}‘;_«,—",”)"’.'
kettle type reboiler u tube type (general configuration) (ogoe J5b) 5555 g9 S5 U algl ouiilig> 5L

[‘T;ﬂw‘) Wyl g dlwgy £95 0908 (> Jie

the configuration shall be consistent with actual exchanger head type > &% b Sonlos wb cundy

1 ail Juss 2319

)

>

vertical shell tube heat exchanger (genera

DOUBLE PIPE'HEAT EXCHANGER slalyl 90 (F)l e Jose
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: in
=3
&l axio Syl Jo wtsle by Jos

Plate type heat exchanger spiral type heat exchanger

t ]
T T

-—*""
G |-NVV\N\J F' water | I
Sijca‘.“__' condensates
i———_AWm_
k- Olibewe
}L_._,La'.., oS S alinos
vaporizer

box cooler

Ly

&laye J)le Jae

Stab-in exchanger
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A.2.3.3.3 Air coolers

(diged) b a5l

I =

GJ',.Q ‘SLM.;.'..‘.S G i i i 1]

louver control (Gl W ygee j0) )05 6,5 ,5

branches [typical]I (if required) i

:j ot

T rrrrtrrrrrti+4

I

!
i ] e
FD
blade pitch /
control
{(if requied])
[note:1)
ID = INDUCED DRAFT %ol

eIV SN Loy o8 J 2S5
1) saglob) (aat

Note:

1) Indicate percentage of fans with
variable pitch.

A.2.3.3.4 Film evaporator

FD = FORCED DRAFT oo b >

(310l

1, o5 Silegi! Ol s clil a5 ola 50l o yo (
Wl ools oylii a5l

.‘sldu_y oS )._A_.w.f.t | O o G [

automatic-

sl 0ulss pusd

film evaporator

M

B2 9ise b gl ondls s

film evaporator with electric motor
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YT piile F-Y-Y-AI
& duali V-F-Y-Y-all

A.2.3.4 Machinery
A.2.3.4.1 Pumps

C | — 2
‘_ turbine electeric 3
ey S drive drive it Sy
F 0 3 32,5 anel

centrifugal pump

s
- o~ 4
g I e electeric 2 <
turbine i
drive
rotary pump
(gear pump)
EUTERSY S
(gt oo anali) 4
q *
A 9 -
o = o]
steam electeric
S I y=e  drive drive ST

reciprocating pump

S 1 g 2 Al
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multi stage or high pressure pump
(barrel type)

(! 458y £9) YU 53D 4nali b (g1 Al> yo dicy dsals

centrifugal in line pump

goan 33 35 g0 1 33 )5 dnels

e1d,
tJ%0
|‘¢-“
LT

vertical can centrifugal pump

Goges gl diiaxa 35y 3l 3,5 dnels

deep well pump

&Mel%d—_-—n-u
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i b= om am an -
I poow oo

L=

: ‘L‘-

SUMP PUMP (FOR CORROSIVE SERVICE)
(0555 Slga (532,15 (51) Salsy arels

’—----J

‘—-b-—-q

WET PIT SUMP PUMP

(FOR NON-CORROSIVE SERVICE) )
(003595 yak 3lga (52,15 (510) gb yo Saly aneli
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» u).)l.v 9 Lm)g.ur:os T—f—Y’—T—ddl

A.2.3.4.2 Compressors and fans

-~

e
TURBINE ELECTRIC -
)9 I yxo DRIVE DRIVE _ P SR e
F ol 255 jgmw yaeS
CENTRIFUGAL COMPRESSOR
) SE——
6)3‘;9‘“ J)’“ ENGINE u—aﬁ \_f):u
DRIVE ELECTRIC
DRIVE

(61&}0&)‘5'5‘:3)}9@3))9;&”0:

RECIPROCATING COMPRESSOR (SINGLE STAGE)

H | [FRE =

- L B |

- ELECTRIC =
Gy 90 S ;0 ENGINE DRIVE «r I e

DRIVE
(5 al> o Wiz) (LS 32 9 S jgu a8

RECIPROCATING COMPRESSOR (MULTIPLE STAGE)
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) i ' e
. - c — ¥ m]
0¥ S TURBINE ELECTRIC ~ SRS e
DRIVE DRIVE
(a..x.i.na)oj.)l.g
FAN(BLOWER)
N\
" ELECTRIC ~ . :
)3 S e B‘F"ﬁ%‘"E DRIVE T S
ROTARY COMPRESSOR
1399 ygu e

A.2.3.4.3 GENERAL SYMBOLS FOR DRIVERS
1

.......

ELECTRIC MOTOR GENERAL
03eE (B y5ige

Jpo y8iee

b Sy gl (cog0s slailis Y-F-Y-v-l

COMBUSTION ENGINE
UL

)

Diesel Motor

©)

GAS TURBINE MOTOR

=) ti?

——-.
ELECTRIC DRIVE TURBINE (BASIC SYMBOL)
- (e 050 g

G

GEAR BOX

0ddd duxs

&3 a9 19 ge

EXPANDER

PRCLL 25 FOILY
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A.2.3.5 Miscellaneous mechanical equipment

A.2.3.5.1 Crusher

ROLL CRUSHER
990 0T 5

[
233335T

W
—

CONE CRUSHER

b3 y5n 0aiiS 3,5

48 yaio  Suilso Ol jugxd H-Y-Y-I

ML e S K OB

HAMMERMILL CRUSHER
I 050 04ISS D >

JAW CRUCHER
&l o pS oS >

GYRATORY CRUSHER

Old)F Bz eaiise s
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JUyé Y-0-Y-Y- il

A.2.3.5.2 Screen

&

INCLINED SING DECK VIBRATING SCREEN

'W

19 s S S bl Jl

INCLINED DOUBLE DECK VIBRATING SCREEN MO s ciclian s Lol )l JU e
.
HORIZONTAL SINGLE DECK'VIBFIAT!NG SCREEN 0 8 e o
-— J
SCREEN BEND ol JU e

x Ll niw
([ I}-{*-}a—-‘ -A-.--«,-f:i

REVOLVING SCREEN sis 2 JU,e
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(pre—— -3

BERFEOIVETOH CHAIN CONVEYOR GENERAL
A& Hlgi oes § ey A
ROLLER GRAVITY CONVEYOR ROLLER MOTORIZED CONVEYOR
(S (Sl S35 50 SNblé A
-
CHUTE  OR TROUGH GRAVITY CONVEYOR (5 Wl b ologt

==

VIBRATOR OR SHAKER CONVEYOR o TR i
oij AlEi b y9ilymg

'y

BELT ELEVATOR CONVEYOR 2V (5yle A

=1

Tl ORI
Y
“ildmesm arrams

VL s A

bl

Can Conveyor &l axs Il
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. & T - | L _ A |
A.2.3.5.3 Drier O Sl Y-o-Y-Y -

I ]

DRIER (GENERAL SYMBOL)

\
e )] Q)

((ogoe aLLS) oS S

Sile o Sl

BEL!T DRIER

ylgo o Sl

ROTARY DRIER !

il S D S U O Sl 08
DRYING OVEN

|

| S——
| IT———

Wwgm b 510 S o S
BATCH TRAY DRIER
| |
) i
i 1 1

| aiwgali oad ) opF Sl
AGITATED BATCH DRIER

AN

DRUMIDR IER

| 555 B
| JE P
| PRS-

&l A5y ofF St

E ; adwgny 1o (Puw o Sl
CONTINUOUS TRAY DRIER
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o g b 5lg0 Lo slay o Kb

RE JETTPINE X G0 SR PRSI ¢ 33

9 oS S

A.2.3.5.4. Centrifuge

SPRAY DRIER

FLASH DRIER

N

N

FLUDIZED BED DRIER

...@,

FILM DRIER, ROTARY FILTER OR FLAKER !

o=

S 1 P I g

SRS i (F SlS

o s oy b oF S

]

i

DISK DRIER, MOVING SHELF DRIER,
TURBODRIER

35 0 31 355 oliiws F-0-Y-Y-

HORIZONTAL PEELER TYPE CENTRIFUGE

B S gy £95 55050 205


http://www.mohandes-iran.com

IE Jul. 2009 / \YAA 5 IPS-E-PR-230(1)

—s

s :\_..:U ¥ s .‘ . &
o €9 523125 sk BOWL TYPE CENTRIFUGE

CENTRIFUGE, GENERAL CENTRIFUGE WITH SOLID SHELL

®

CENTRIFUGE WITH SOLID SHELL AND ELECTRIC MOTOR

2y 19990 9l dwgs b 35 50 3l 3 )5

3 TR N
H I 1N
gl — N

CENTRIFUGE WITH {5 o 5l5 5  Suwud j5 o jl,5 DISK-TYPE CENTRIFUGE

PERFORATED SHELL . .. DISK-TYPE SEPARATOR
S o diwgs S d oIS SLS

.....

.....

SCREW-TYPE CENTRIFUGE PUSHER CENTRIFUGE
WITH SOLID SHELL, DECANTER

aiwgs b o2 £95 5 0 3l 155 ouipd UL 35 o 3l 35S
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SCREW-TYPE CENTRIFUGE WITH PERFORATED SHELL

A.2.3.5.5 Mill

MILL, GENERAL

A.2.3.5.6 Agitator (Mixer)

AGITATOR, GENERAL
STIRRER, GENERAL

SOFOE () o

o TV Y-

Mo g atwgs b (2w £ 35 30 3l 25

ol B-B-Y-Y-aJf

HAMMER MILL IMPACT MILL JET MILL

IMPACT MILL
&1 30 bl (K Ol &' 4 o ol o bl

&y

VIBRATION MILL JET MILL WITH SOLID
AND GAS FLOW CONNECTION
il )l ol 385 ol by JLail b o Olwl

.......

FLAT-BLADE PADDLE
AGITATOR

Db oty A b o) e

(o balxo) o) o & FP-O-Y-Y-I

GATE PADDLE
AGITATOR

SHr ek oie
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CROSS-BEAM AGITATOR ANCHOR AGITATOR HELICAL AGITATOR IMPELLER

o o , GITATOR
GINye 39 o) P S B e b 0) o2 ﬁf Oy
RN el f
oo, !
i l
PROPELLER AGITATOR DISK AGITATOR TURBINE AGITATOR
o (3 o d:‘ma O e o9 O) o

VESSEL WITH AGITATOR DRIVEN BY ELECTRIC MOTOR
SrFpIebpier S5

A.2.3.5.7. Extruder - .
399 S | V-0 -Vl

o

SCREW-TYPE EXTRUDER EXTRUDER SCREW-TYPE EXTRUDER
_ : ; DRIVEN BY ELECTRIC MOTOR
P o ,,a....uS" o ru-J" - W : =
f"”‘sy} ! 9 SraPee Syxel T £9 539y
P
LA~
b—f

EXTRUDER WITH FACE CUTTING
s (yaebl s 539 ST
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DS T A= B =YY )

A.2.3.5.8 Separator

------

-------

SEPARATOR, GENERAL IMPACT SEPARATOR ~ ~ GRAVITY SEPARATOR,
SIS oS las (614 5 oS T SETTLING CHAMBER

el sk s
ELECTROSTATIC PRECIPITATOR

RaET o
CENTRIFUGAL SEPARATOR VENTURI SCRUBBER ELECTROSTATIC .
ROTARY SEPARATOR, VENTURI SEPARATOR PRECIPITATOR,
CYCLONE WET
O3l ( Sl)g3 0aiiS laxr 35 5o 3l 32 )5 S lu Grgfgileole Silulg il wgb o 00liS Wgw,

695 g 082S lu>
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A.2.3.5.9 Filter

LIQUID FILTER,
GENERAL

FIXED-BED FILTER
ol i Sl

v Rl
o e —
(RO :

vaese

0_— e v

veee

e “aaa

. b e -
.....

ION EXCHANGER FILTER

¥ Jold Sle

J'ﬁﬁ FETI l;b ‘)

ROTARY DRUM FILTER,
ROTARY DISK FILTER

SIS I

CARTRIDGE FILTER

lps ol 45y Lo

& 5lo A-B-F- Y-l

BELT FILTER
FOR FLUIDS

Ll (5l 5519 (Sle

FILTER PRESS
SLid o e

BASKET FILTER
o Alo

ACTIVATED CARBON FILTER

Js )5 Sle
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—
— e
e )
Eaa B
—_—t
——
R S
— e
——
—
_|-—u-

HORIZONTAL-PLATE PRESSURE FILTER
o9l amao LS coxd  Sle

VERTICAL-PLATE PRESSURE FILTER

e
“ s .
se s s fleanes
@1 :..
e e e
SN
P .
vee e “ea
. . .
. [

w922 38 e G FILTER, GENERAL
(sosacsp 3lo AIR FILTER, GENERAL

PACKED-BED
FILTER FOR
GASES

owST yimm b Slo
Lk)'lf ‘5|J._1

.....

o (5l dmt Lo
_ _BAG FILTER, CARTRIDGE
58 ¢l» 78 FILTER FOR GASES

.....

HIGH-EFFICIENCY BELT FI.TER

SUBMICRON PARTICULATE
AIR FILTER (HEPA)

YU ool dga Lo
P s olhd 6lp

$)le Sl


http://www.mohandes-iran.com

IE Jul. 2009 /\YAA 5 IPS-E-PR-230(1)

A.2.3.5.10 Bulk loading ogail D yge 4 (g )L V- O-Y Y-l

Articulated loading arm

(road/rail car loading)
late &)k 695k
(Japogil e ool by (5525,0)

Telescopic loading lance

(road/rail car loading)
S o5wli (555 5l 050

(sloolr g by rblo (5 5 ,L)

Marine loading arm

b0 5l sk

Marine loading arm with

emergency release system
Obey 29 po ) ailel b (2L 50 (555, 595k

&l k!
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g ; 5 yite Ol jug2 ;500 V1-0-Y-¥- il
A.2.3.5.11 Other miscellaneous equipment Ay Syl PSR
ROTARY KILN 5lgd Sy 0595
Py
AUTOCLAVE

!
|

CYCLONE AND HYDROCYCLONE OHlSwg yiung yelSaw
\/
(ol 43L23) 03luil saias als
SIZE REDUCTION (BASIC SYMBOL). :
i
f
P ,
BREAKER GYRATORY R
Soly o5 gl
RIBBON BLENDER _
48 ,bg5 (Jbgye ()F bglie

DOUBLE CONE BLENDER
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SCALES, GENERAL

o5o= S35l

PORTABLE DRUM

----------

FIRING SYSTEM, BURNER

Jrdiea (i T dilolw

Ik -

KNEADER

PELLETIZER

75 oz

jlw dilo

WEIGHING PLATFORM, FL WEIGH[NC]; PLATFORM, FLOOR
SCALES, WEIGH BRIDGE SCALES, WEIGHT BRIDGE

5 893l 7 (0955 039 G
JaSwly

Sole g9l

GAS CYLINDER

L o O '

STACK, CHIMNEY, GENERAL

SOFNE ¢ 290 4.]5.! .L;.Sog.:
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...........

i
2)::
==

-------

BULK STORAGE ELECTROLYSIS CELL, GENERAL
ogail (3l 0 235 ogos g 2SIl gl

ROLLER PRESS PISTON PRESS PELLETIZING DISK

CLARIFIER WITH TWO MOTOR DRIVER (TYPICAL)

(45303) (859590 45 e 33 b oS IV

|-|
O, (*)

L T g s
(=) (+)

] L] i ] L) ¥

FLIGHT SCRAPERS VORTEX OIL
odids Jino e e Y)
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...........
............
...........

...........

...............

TANK CAR, TANK WAGON BOX TRUCK SHIP

29U 9y puF S
FLOATING OIL SKIMMER

{1 | =)
/ = ; 13
R ¥ j ﬁ
e S/ :' ||’ I ﬁl l l : &~ Steam )uq
g 00 W ENE
§ [ J — - - —4 Condensale
LTS i
(P33 g2 9) Yo g5 ouiis” Bulis
THICKENER WITH STEAM_CO!L (IF REQUIRED)
DIVERTER VALVE MULTIPLE DIVERTER

Ol Syl pud (.)Ll)’ ] CRVE RS g JE S0
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A.2.4 Concrete/Birck/Soil

S/ 1] o F-Y -

SYMBOL aiLis

DESCRIPTION 7,

|

Sz s

Brickwork

Concrete (reinforced)

Refractory clay,
Refractory bricks

Soil

6)‘5)‘?T

(ouud Cu 9i5) oy

sgud 5lo 52T

S
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APPENDIX B ) Chnibad
P&IDs/UFDs TITLE BLOCK (TYPICAL) (43505) UFD/P&ID Gt;;u,o; flasis 018
K
[
(&
[
REY. DATE DESCRIPTION PREP. | CHECK | APPR.
NATIONAL IRANIAN OIL COMPANY & |
REFINERIES ENGINEERING AND CONSTRUCTION m, 1!

ARAK REFINERY ALl LS 2V - G

& JBC GORPORATION  TPL...

JOINT VENTURE R AT
DRAWING TITLE AL 5 6'15;‘
o scae_ | MicromM | Bob o 2219
JOB NO. 0-6000 _ AREA CODE
J/V [ DWG NO.
NO
N.1.0.C. DWG NO. REV.

—AK— 00~ -
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APPENDIX C T g
REFERENCE BLOCKS ON P&IDS P&ID sl jlog0i a2 yo (slo 08
1. Reference blocks at the bottom of the drawing bgks (gl bai) a2 G i) Zeend )0 g e sl ol8 )

(only to be used for process and instrument

: . : ; ! S 3,50 a5 0390300 10 paa 40 385 5l g sanl)
lines routing over the subject Unit battery limit).

.(aa))‘ oalawl

1. Line service b gp,l5 )

2. Origin or destination
equipment item No. et oyl Y

[

Juaio b eliue

P&ID DRAWING NO.

CDORDINATES P&ID ;1505 aiuiii o yloid
Slaize
2. Reference blocks at the side of drawing (only to solitiul (sl Lo 88) 4l & LS )0 2 pe slapols =¥

be used for process and instrument lines inside

(g Sles S5 55 385 S 9 ansl b bghs
the same Unit).

1. Line service bs g5 -
2. Origin or destination daBelpoldge =X
equipment item No. a2 0 ylod
P&ID DRAWING NO. PEID jlgei addi o laid
- COORDINATES e
3. Reference arrows for instrument, control system Jlasls =5 aileb o385 )0l sl galre (B =¥

and _software linkage §1gnals at thg Iﬂ.Slde of sl Loyl itiams, il o gofiilfaccs
drawing (for the signals terminating or

originating at the side or bottom of drawing see VoV el myddl gl ly IS sl sy
items | and 2 above). (295 YL

CONTINUATION INSTRUMENT NO.

é-.}jé J')J‘ DJL»..\:) dolsl

¢
A
=
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APPENDIX D
UTILITIES IDENTIFICATION TABLE

£l

ol S gy o Lll

(TYPICAL)

1™ w00 che e

YALVM 34 441109 mad
m} ada M
YALVA AALVIIOHATY Mad
[P mep et 1 #r50 groee K gy
MUOM I HATI0d mad NAYNLIY YTLVAL ONITOOD UMD
e o I e sooee g
ALVSNIANOD d100 000 AT1ddNS YALVAL ONITO0D SMD
¢ g s b N G ol 17 =65 o Pl gl exbe
SVO TVHNLYN ON ALVSNAANOD d'1 2d1 WALVM AFA dATIOH dIN MW
il on aam el ooy [aEadiialot ko Wes L TS
SVO 1and o ALVSNIANOD dW |  DdIW WALYM aadd 4a1104 dH MAH
o 5600 hrFme 0= e AR Takals
TI0 TANd AMANIATY | 04 ALVSNAANOD dH JdH HALVA AAVH VMY
T.qmﬁ ﬂ.jﬁ J-l.b .J.T.Q ._.}bﬁ.m.n__.:q (9
600 WVALS (aLym
NADOULIN LIN TUNSSTAd MOT MOT | SIT1T ADIAYAS) HALVM INV'1d vAd
IV INV'1d vd WVALS d1 Sd'1 YALVA AAZIHANINGQ MINA
o9 [H) ege P e© orbeny 1 jemeses
U IV INT WNELSNI VI AVALS dI SdIN HALVA ONDINRIA vaa
<6 oo M U T 1 108 ee®
ADYVHOISIA THVTA T WVALS dH SdH UALVM TH1A VA
LR LR R
Taad ) land el D laad ppp—l
oM OILdIMOSHAd DM OLLdIdOSdd oM OILdIIOSad
aJad aJa3d adayd

i arryery mlbroeyS) Lyt (rekiey)

NOILLVDIJILNAAI SHILITLLA
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APPENDIX E

NOZZLES IDENTIFICATIONS ON
VESSELS, REACTORS AND TOWERS

The following symbols will be used for
identification of the nozzles:

Nozzle Identification Symbol

A,A2 Inlets

B Outlet

C Condensate

D Drain or Draw-off
E*

F Feed

G Level gage or gage glass
H

Handhole
J Pumpout
K'k
L Level instrument (also LT, LI)

M Manhole

N Reboiler connection

P Pressure connection (also PT, PI)
R Reflux

S Steam or sample connection

Temperature connection (also TI, TE, TW)

A% Vapor or vent

W Relief valve connection

(Oversize unless actual size known)

*Use E or K when non of the other symbols apply.
Donotusel, 0,Q,U, X, Y, or Z.

Lz eyesT) by b sl J56 olubd

8 pSaa 518 eslazul 5500 o J3U anlid (gly 5 (sleailis

i awlid casdle

l.théB)B A.A2

=TI B
GRS 9yt b (ghee 455 D
E*

S1e F

Mt o3Il by ey 5,030 G
(o Elyg H

J

oS b

LI LT feizees) haw G35 )13
gy pol g0

oaiilis> 5L Jlasl

(PI g PT juizmen) jLid Jlasl
S 2

65 Ligai by L5 L

(TLTE,TW (o) oo Jlail

<4 =5 wnn X = Z2 2 -

lee adss b sy

a5 ol R 38,5 ejlail) Slicelol yud il W
(a3l poles  Aud> o5l

J‘h\.bg_ul Ls_.cu'o‘))_! )Lig )K.lb LgLB aslis u.:.%,K L.I‘E )l #*
Seds ealinul Z L 1,0,Q,U XY


http://www.mohandes-iran.com

IE Jul. 2009 / \YAA o5 IPS-E-PR-230(1)

APPENDIX F
PRESSURE RATINGS DESIGNATIONS-
NOMINAL SIZE (IMPERIAL-METRIC)

IMPERIAL-METRIC

JU el - S0 e
PRESSURE DN
CLASSES DESIGNATION
Ll gl aib DN s
150 20
300 50
400 68
600 100
900 150
1500 250
2500 420
4500 760

Equivalent pressure ratings designations.
)L:.é tS‘,L’ )1..).5.40 JQL:A \'Jt.__us

Notes:

1) As per ASME B16.1 for cast iron valves.

2) As per API 602 for steel valves.

3 u.w,.q‘
— JU pol) ol 03Il — LS ol ylhio cpuasi
(S e
IMPERIAL METRIC
JU sl S Yo
PRESSURE DN
CLASSES DESIGNATION
25 2.5
125 6
250 10
800(2) 25

Rating designations which have not exact equivalents
asls 380 Jolee axiliz ol polie fpesd

s slal
9> byt 6Ly ASMEB 16,1 gllas 0
(53Vs5 slo e sl API 602 lbae (Y
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PIPE COMPONENT-NOMINAL SIZE

IPS-E-PR-230(1)

) e

wl ojluil— gl 531

The purpose of this Appendix is to present an
equivalent identity for the piping components
nominal size in SI system and imperial unit
system, in accordance with ISO 6708-1980 (E).

slp Pl 3j50 (3908 &Ll Gy ol 1 slaie
sl - ISO-6708 — 1980 (E)

Table G.1- Pipe Component-Nominal Size (Metric- Imperial)

NOMINAL SIZE

NOMINAL SIZE NOMINAL SIZE NOMINAL SIZE
‘sn.u.ﬂ ojl..\.ﬂ GM' ojld..il u.n.w‘ o)"..\.i[ ‘_.,_n.ual o)"..\.ﬂ
DN(1) NPS(2) DN NPS DN NPS DN NPS
6 Vi 100 4 600 24 1100 44
15 A 125 5 650 26 1150 46
20 % 150 6 700 28 1200 48
25 | 200 8 750 30 1300 52
32 e 250 10 800 32 1400 56
40 12 300 ) 850 34 1500 60
50 5 350 14 900 36 1800 72
65 N 400 16 950 38
80 2 450 18 1000 40
90 ?p 500 20 1050 42

3

1) Diameter Nominal, mm.
2) Nominal pipe Size. Inch.

mm . el Jad ()
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APPENDIX H
TYPICAL SAMPLE CONNECTION
DETAILS FOR GASES AND LIGHT
LIQUIDS
(RVP = 34.5 KPa)

t_i:..w Olu b g

T

35 555 digos OYlail Old e diges

TYPE 1; NON TOXIC GAS o ot JE N g

holiN
3

S5 digai jauliw [SAMPLNG'
CYLINDER

Jrio Jlas!

PROCESS

PadstrEm unli o2as olor
19}

PROCESS <.
STREAM 6.\.»..11;9 593,9 UL-’)?
IN

TYPE 2: NON TOXIC GAS S Slasle b o J5 ¥ g0

S5 g ke

| PROCESS -
STREAM  (sunsly8 (59959 by
IN
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APPENDIX I

BLOCK AND BYPASS VALVES FOR
CONTROL VALVE

I.1 Without Block and Bypass Valves

Block and bypass valve system may not be
necessary where the process can be shut-down to
repair the control valve without significant
economic loss or where the process can not be
feasibly operated through the bypass. However,
the consequences of shutting down a process Unit
to perform a simple task ( such as replacing
control valve packing) should always be
considered. In cases where the block and bypass
valves are not used, the control valve should be
equipped with a hand wheel or other operating
devices.

Block and bypass valves are not always necessary
in the following cases:

a) In instances where it is desirable to reduce the
sources of leakage of hazardous fluids, such
as hydrogen, r~=~" ~-*“rofluoric acid;

b) In clean service 1 siilgn ating conditions
are mild, anc 5,5 digei valves will not
jeopardize th yerability of the
Unit;

¢) In temporary services such as start-up or shut-
down, and where the other operation
modes are possible while the repairing of
control valve, such as blending system of
oil;

d) Pressure self regulating valves;

e) Shut-off valves

I.2 With Block and Bypass Valves

The following services should be provided with
block and bypass valves:

a) Services where omission of valves will
jeopardize the safety or operability of the
Unit;

b) Services containing abrasive solids or
corrosive fluids result in damage of trim of
control valve, and require the repair;

¢) In lethal services;

d) In product rundown and feed supplying
services;

e) In fuel supply system;

JES s 35 HLS g Sladl gl ot

25 LS oo s g ol s (59 V- b

ety sl olen asmilis 38 LS 4 sladl 3 aileles
L o sz JB oohaBl iy e S gl e
sl goi )38 LS Gk sl LB gan s a5 28
Aload 050 (oo dpogi 425 WAL (g9p8 Cel (Ses
D ok 5 Sy ploil (gl galyh Sorly Ky oyems el
pb S s (S pd % Ll Jud
Sype 38 LS 5 oladl glad amilis dpiee dios
B 4y e JA5 b 03 on aprgp satle ookt
835 gllee Y3l Ko b o

U 950 adead 5 OV (gl )05 LS g ol gla et
) SU ks SVl (285 plie abl 5 0 asilis (Gl

ol S sl S peldg 0em b B (g e Jod

Bi> 5 wdle Slles Lulh a5 5003 b )5 0 (@
> Oy & .L>|5 Sldese U G;.w_] L_gb._p 6)-"‘-'; [b).:.‘f:
...5)9]

o 5 g b il o osd 51 Cge sl 8 o (&
3% Oldes Sl oS ol paasd o 40 Glgl aS
el 1) s bS8

S oF wulais 095 sle (o

395 ,L5 g olawd! g b LY- b

LS g oladl gla st b agd ok drog p) slo 5 )15 50

23,5 ual,d 05

Iy ooy Sldas b el e B oS lo (0,15 (il
G KV P ey

i o g% EL b wasil SN el 4 il 508 G
a5l 5o S RS el i ool ol el
Al el

Ml snls » (&

Sl 5 Jpama el slo (52,5 50 (0

g mols ailalis 40 (@

lo2:S o B §0505 bdda asla ceali cr 0 S 5 (a


http://www.mohandes-iran.com

IE Jul. 2009 /\YAA 5

IPS-E-PR-230(1)

valves less than DN 50 (2 inch) size. The
block and bypass valves are required due to
small diameter of trim, and may have a
possibility of plugging of sludge or foreign
matters;

g) In services that are flashing or at high
differential pressure.

1.3 Additional Requirements for Control
Valves

Notwithstanding the requirements outlined in
article I.1 and [.2 above the following notes
should also be considered:

I.3.1 Provide an upstream isolation valve for all
control valves unless the upstream system is to be
shutdown on control valve failure.

I.3.2 Provide a downstream isolation valve
whenever the downstream side of the control
valve can not be isolated from other continuously
operating pressure sources.

1.3.3 Provide a drain valve upstream of all control
valves.

I.3.4 Provide a drain valve downstream of the
control valve only when the process fluid is toxic
or corrosive and for tight shut-off services and fail
to close valve.

1.4 Sizes of Block and Bypass Valves

For sizes of block and bypass valves, reference
should be made to IPS-E-IN-160,"Control

Valves”.
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APPENDIX J
PHILOSOPHY OF INSTRUMENTATION
INSTALLATION

J.1 Flow and Quantity

Sufficient flow metering, temperature and
pressure indications shall be installed in feed,
rundown, and utility streams to provide
information for the operation and the calculation
of heat, pressure and material balances for each
individual Unit.

J.2 Alarm and Safeguarding System

If failure of any piece of plant equipment or its
associated instrumentation may give rise to
hazards for personnel, to consequence with
considerable economic loss, or to undue
environmental pollution, alarm and/or
safeguarding instruments shall be installed.
Where appropriate, safeguarding equipment shall
be automatically bring the relevant plant or part of
the plant to a safe condition when a desired
measurement reaches an unacceptable value.

J.3 Separate Instrument Connections

Depending on potential hazards, operational
importance, instrument reliability, plugging of
connections, etc, the need for separate
connections from those for normal operation shall
be decided upon in the design stage and indicated
on P&IDs.

Separate connections are especially required for
instrument of shut-down systems, such as:

- High or Low pressure point which actuate shut-
down system.

- High or Low temperature connection which
actuate shut-down system.

- High High or Low Low Level connection which
actuate shut-down system.
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APPENDIX K

MINIMUM REQUIREMENT FOR PIPING
& INSTRUMENTATION DIAGRAMS

(P &IDS) IN BASIC DESIGN STAGE

P &IDs shall comprise but not limited to the
following items:

Note:

All details shall be consistent with the relevant
process flow diagram and other process
documents.

1. All process equipment including installed
stand-by equipment.

2. Insulation equipments of lines (heat
conservation, process stabilization or "not
insulated™) shall be shown on the P & ID.

3. Equipment, instruments or piping which
are traced, jacketed or insulated.

4. Tower and vertical drum elevations from
ground and tangent line elevations.

5. Horizontal drum minimum elevations and
slope.

6. Relative elevations of all equipment and
piping where gravity or 2- phase flow is taking
place, e.g. reboilers. Condensers, seal pots.

7. Equipment characteristic — parameters
dimension plus design temperature, pressure
and material of construction shall be given at
the top of the P &ID.

8. Required line slope, relative, location of
equipment or special conditions such ad
required vertical loop dimensions, gravity
lines with or without pockets, etc.

9. Vents and drains required for process or
operating reasons (not hydraulic testing).

10. Steam, hot water or solvent tracing of lines
and instruments.
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11. Gas or liquid purging or flushing of
control valves, instruments or relief valves,
including their inlet and outlet isolating
valves.

12. All start 0 up, by- pass, shutdown and
emergency lines and lines for anticipated
alternative operations.

13. All instruments required for proper
operation of the PLANT.

14. Instrumentation control loops including
interlocks,  sequence and  emergency
shutdown.

15. Control valves response on air failure.
16. Instrument tag numbers.

17. Process specific installation position of
piping components (if applicable).

18. Kind and item number of special
components.

19. Battery limited of each UTILITYUNITS/
OFF- site.

20. Measuring and control  signals
transmission.

21. Flow direction of signals when combining
several measuring and control circuits.

22. Electrical consumers other than motors,
such ad electrical heat tracings and heating
systems.

23. Kind of signal or specific representation of
signaling lines, such as pneumatic, electric,
hydraulic, function line, capillary tubing.

24. The identification number and service
presentation shown for each piece of
equipment. This information shall be indicated
in or adjacent to rowers, drums, heaters, tanks,
heat exchangers and etc.

25. Equipment description as follows all
equipment:

e - |

WA glaget 85 e b il by S gLSY, -
§99)5 eaiSlaz (glo s b adss (slo,nds b (5a8 3

(T

.]a,la} g e ‘)..-L? )L'.S ldj‘\}-ﬂﬂl) .Icajay A.:.lS -\Y
A0 Slles (o i (sl Boghas g (5]l

doas oo Jols 585 Il Slgol 5 Ja8 e -1F

(&)l el s g i

lg é_la.é olej o JyuS sle s ssSTls 10
.&:5.3 )'}f‘ > le.ka)l.o...fa -\r
()5 &0

.uoB (_ngM rg.lﬁ o)l.o...':is Eo -1A

el Glhgagme axly e odgame 14
g
lbLJL‘.iﬁ...u ‘_J].E.:.:i LJ;Q*SSLSFSIO)IL)J'_Y.

‘o)‘b.'n‘ L;Lfa)ha flf:‘)| f[i:.b LmJL._f:..., \.JL-’-J} Sy -
JAS g 5

Jusd 5l oygige 5l pud 4 Ly (slwoaisS Gpas -YY
Sl bl 5 (Sp Sl clagids

st stalyl les b i la im0 s

2 6l 65 (Byme g alid ojlad falo olis =YF
doz 0 Soop b 59, Wb Sledllsl (ul wlipod 5l dalad
oola UL‘:"' o)._..é 9 LbJ..L..n cU)L-n.a deonsss ln)f .g_'ejjlé

R P

i Syge 4 Sy adS ol Olpge 7,5 -Y0


http://www.mohandes-iran.com

IE Jul. 2009 /\YAA i

IPS-E-PR-230(1)

Note:

Equipment description of towers, vessels, tanks,
furnaces, exchangers, mixers, and other
equipment except machinery shall be located
along the top of the flow diagram. Machinery
descriptions shall be along the bottom.

a) Vessels, Reactors, Towers, Tanks and
Drums:

1. Item number (this number will also
appear adjacent to the vessel),

2. Service,

3. Dimensions: (ID and length (T/T) or
height (for tanks),

4. Design pressure (internal/external) and
design temperature,

5. [Indication of insulation and type,
6. Nominal capacity (fir tanks),

7. Indication of cladding and lining (if
any).

b) Fired heaters, boilers and incinerators:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,
3. Duty (kj/s),

4. Design pressure and design temperature
of coils.

¢) Heat exchangers, air coolers and
reboilers:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,

3. Duty (kj/s),
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4. Design pressure (internal and external)
and design temperature of shell side
and tube side,

5. Indication of insulation, fire proofing
and type,

d) Rotary machinery:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,

3. Capacity (pumps: m3/h; compressors:
Nm3/h),

4. Differential pressure, (bar),

5. Relative density (Sp. Gr.) at flowing
temperature,

6. Indication of insulation tracing.
e) Other miscellaneous equipment:

1. Item number (this number will also
appear adjacent to the equipment).

2. Service,
3. Capacity,

4. Differential pressure and temperature,
5. Indication of insulation or tracing.
26. Equipment indication as follows:
a) Heat exchangers, reboilers and heaters:
1. All nozzles, instrument connection,
drains and vents (excluding high point
vents and low point drains), chemical

connection and safety relief valves as
indicated on the equipment data sheet,

2. Spectacle blinds for the isolation,
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Elevation required for process reasons,
Thermo wells shall be provided
between each shell side and tube side
of the same services when exchangers
are in series,

The position of high liquid level
(HLL), normal liquid level (NLL) and
low liquid level (LLL) for kettle type
reboilers,

Direction of flow each side of
exchanger.

b) Air coolers:

L

~

All nozzles, instrument connection,
drains and vents,

Blinds for the isolation,

Any automatic control (fan pitch
control or louver control) and any
alarm (vibration alarm, etc),

. Configuration of inlet and outlet headers

and the branches,

Steam coil and condensate recovery
system (if required),

Isolation valves (if required),

Valved vent and valved drain
connection for each header (in detail
design stage),

A board mounted TTI at inlet and outlet.
Thermo wells shall be provided on the
outlet of each bundle for bundles.

¢) Vessels, Reactors, Towers and Drums:

l.

Tray numbers, top and bottom trays
and those trays witch are necessary to
locate feed, reflux and product lines.
Trays shall be numbered from bottom
to top,

All draw-off trays with tray no. And
diagrammatic representation of the
down-comer position (e.g., side of
center),
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(FS]

10.

11.

13.

14.

I5:

16.

. Maintenance blinds for

Changes of shell diameter (if any),

All nozzles, manholes, instrument
connection, drains, vents, pump-out
and steamOout connection, blank-off
ventilation, vortex breakers, safcty
relief  wvalve  connection, sample
connection and handholes. All nozzles
and connection shall be shown in
correct position as indicated in the
equipment data sheet,

Skirt or legs, top and bottom tangent
lines,

Insulation/fire proofing requirement,

Minimum elevation required by
process reasons above base line to
bottom tangent line of column of to
bottom of horizontal drum,

The position of high high liquid level
(HHKK), high liquid level (HLL),
normal liquid level (NLL), low liquid
level (LLL) and low low liquid level
(LLLL}),

All flanged connections,

Catalyst beds, packing, demisters,
chimney trays, distributors, grids,
baffles, rotating discs, mixers,

cyclones, and all other internals,

Water dropout boots,

the wvessel
nozzles,

A valved drain with blind flange for all
columns and vessels,

A wvalved vent with blind flange
provided on the top for all columns and
vessels,

Utility connection on all vessels and
columns,

One PI on top of all vessels and
columns,
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17,

One TI on the top outlet of vessels and
columns.

d) Rotary machinery (Pumps, blowers and
COMmpressors):

10.

11.

12,

13.

All  nozzles including instrument
connection, valved drains and valved
vents (excluding vendor information),

Suction valve and strainer, discharge
valve and check valve,

Type of the machinery,

Minimum bypass line for pumps
(where required),

Winterization and/or heat
conservation/safety insulation,

Warm-up and flushing oil lines details,

Pressure gauge located on the
discharge,

Pressure relief safety valve (if any),

Automatic start-up of standby unit (if
required),

Balances or equalized line for vacuum
service,

Any start-up facilities for compressors
and blowers,

Suction and discharge pulsation where
required for compressors,

Interstage coolers where required for
COMPIessors.

e) Fired heaters, boilers and incinerators:

All nozzles, instrument connection,
drains vents and dampers,

Ducting arrangement including damper
actuators where required,

Detail of draft gauges piping and
arrangement,
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10.

11.

12,

3.

Waste heat recovery system (if
required), such as economizer, air
preheater, forced draft fan, induced
draft tan, etc,

Decoking connection (if required),

Detail of one complete set of burners
for each cell and total burner number
required for each type of burmer. The
fuel to the burners and relevant piping
and control valves shall be as per the
Employer’s standard drawing,

Tube coils schematically in correct
relative position and all skin point

thermocouples,

Logic diagram of shut down system
(heat of sequence),

Blinds for the isolation,

Number of passes and control

arrangements,
Blow-down and steam out connection,
Testing facilities,

Convection section (where applicable).

f) Instrumentation:

i

All  instrumentation
point,

including test

Block and bypass valve sizes at control
valve station,

Control valve sizes and air failure
action (FC, FO, FL),

Level switches connection type and
level gauges/transmitters connection
type, range and center of float (where
NLL is not shown),

Sequence of opening and closing for
the split range control valves,

Solenoid shut-down devices at control
valves/shut-off valves,

Tight shut-off wvalves
(where requirement),

requirements
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e  Utility/common facility branch lines
(e.g., sealing and flushing lines, cooling water
lines, Steam-out lines and connection, nitrogen
lines, etc.);

e  Flare lines, including safety/relief valves
discharge lines;

e  Start-up and shut-down lines;

e  Pump-out lines;

e Drain and vent lines and connection
(excluding high point vents and low point
drains which shall be provided during EPC
phase);

e  Purge and steam-out facilities;

e  Catalyst regeneration lines;

e  Catalyst sulphiding lines;

e  Catalyst sulphiding lines;

Equipment and control valve bypasses;

e Detail of spool pieces, equipment
internals, etc., when required;

e Steam tracing and steam jacketing (only
process requirement).

g.1.2. All line numbers, sizes and line material
classification shall be shown.

g.1.3. The direction of normal flow shall be
shown for all lines.

g.1.4. All blinds shall be indicated on the
drawings.

g.1.5. All vent and drain connections shall be
identified whether screw screw capped or blind
flanged, if required.

g.1.6. Steam traced lines and steam jacketed lines
shall be so indicated.

g.1.7. All equipment flanges, all reducers and

non-standard fitting, such as expansion bellows,
flexihle tihec chall he chawn
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8. Hand wheels when provided on control
valves,

9. Limit switches on control valves when
required,

10. Mechanical stopper and/or signal
stopper on control valves when
required (from process point of view),

11. Push buttons and switches associated
with the control and shut-down
systems,

12. The instrument gag number for each
instrument,

13. Analyzer special notes as required,
14. Winterization of instruments,

15. Compressor local board mounted
instrumentation  (excluding  vendor
information),

16. Software linkage and alarm and shut-
down logic system. Complex shut-
down systems shall be shown as a
"black box" with reference made to the
logic diagram shown on a separate
sheet, All actuating and actuated
devices shall be connected the "black
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18. Indication of :Readable/Visible From"
for all local indicators (receiver
instruments) and/of gages which shall
be readable/visible from d designated
valve,

19. Flow and temperature primary elements
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g.1.8. All valves shall be shown by a symbol
representing the type of valve. Any special
orientation or location required for process reason
and/or operability shall be shown. It is not
necessary to show flanges at flanged valves
except for those cases were the flanges deviate
from the piping specification for the line in
question, in which case flange and rating shall be
shown. Any isolating valve shall be shown
licked, normally open or closed.

2.1.9. Control valve sizes shall be shown.

¢.1.10. All valves shown on the flow diagram
shall have their size indicated by the valve, if
different from line size.

g.1.11. Insulation and tracing requirements and
type shall be covered in the line numbering
system and shown above the line. Tracing
requirement shall be noted on P &IDs by a
dashed line parallel to the line to be traced.

g.1.12. Valve boxes/valve pins shall be
shown by two embraced squares or
rectangulars with indication of "Valve Box"
of "Valve Pit".

g.1.13. Safety relief valves (including rupture
disks) type, inlet and outlet size and rating
and set pressure should be shown, Number of
safety valve required shall be according to
the latest safety rules and standards, now in
vague.

g.1.14. High point vents and low point drains
are shown only when they are connected to a
closed system, or are required for process
reasons.

g.1.15. Utility lines originate and terminate
adjacent to the equipment involved shall be
shown. Only the length of line necessary for
valving, instrumentation and line numbering is
shown. Utility line origin and terminus are
indicated by reference symbol or abbreviation
only. Main utility headers are not shown on the P
&IDs; they are shown on the Utility Distribution
Flow Diagrams.
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¢.1.16. Pertinent information regarding a line
such as "do not pocket" or "slope". Etc., shall
be noted adjacent to the line.

g.1.17. Typical air cooler manifold piping
arrangement shall be shown.

g.1.18. Connections on process lines which
require be blanking or deblanking for flow
direction under special circumstances to be
shown on P &ID.

g.1.19. Reduction and enlargement in line size
are indicated by line size designation, and reducer
and expander symbols.

g.1.20. Corrosion allowances other than the
nominal allowances indicated in the individual
line classes shall be shown on the diagrams.

g.1.21. All operating drains shall be noted and
sized on the flow diagrams and shall be routed to
a drain funnel. Destination of the drains shall be
according to the relevant Employer’s
specifications/standards. All drains carrying light
hydrocarbons (Reid vapor pressure 34.5 kPa
absolute or greater) shall be segregated from the
oily sewer system, and shall be connected to the
flare system.

g.1.22. Sample and test connections shall be
shown on the diagrams where required. Samples,
which require cooling and connections to the
flare, shall be shown with the cooling and flare
lines connections.

2.1.23. Any locations where slopes, straight runs,
minimum mixing rung, etc., are required for
process reasons must be indicated.

g.1.24, The necessary instrumentation and piping
for start-up, control and shut-down, etc., should
be shown for any equipment on P &ID where
applicable.

g.1.25. Break points between underground and
aboveground piping with insulating flanges (if
required) shall be shown.

g.2. Piping specialty items
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instrument of mechanical equipment numbers,
etc., and not covered by the piping material
specification, shall be identified by assigning a
Specialty Item Number an Item Code Number for
identification symbol and shall be shown on the
diagrams.

g.2.2. Symbol "M" standing for "Monel Trim"
should be mentioned on the valves on the P &IDs
in services where there is a possibility of
condensed water and H2S being present except
for the line classes which provide monel trim
valves and other features. Where it is intended
that the whole line should have monel trim valves
it should also be indicated on the line list.

g.23. ASME and non ASME Code change
should be indicated for connection wherever
applicable (in detail engineering stage).

g.2.4. Steam trap and the relevant steam and
condensate lines to be shown for all steam
reboilers, heaters, coils, etc.

g.3. General Notes

General notes to be put on the front sheet of P &I
Diagrams of each "Unit" under title of "General
Notes". Rererence should be made to the front
sheet drawing No. Showing "General Notes", on
each P7I Diagram.

g.3.1. The following general notes shall be
specified as minimum requirement:

e  All dimensions are in millimeters except
as noted.

e Elevations shown are above the highest
point of paving.

e All valves are line size unless unless
otherwise shown.

e This flow diagram is diagrammatic only.
Design of pipe lines must be investigated for
venting of gas and vapor pockets in piping and
equipment, low points in piping, pumps and
equipment for freezing and draining and
accessibility of all valves, flanges and
instruments including thermocouples etc.
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e All electronic instrumentation shall be
installed away from steam lines and high
temperature heat sources.

e For level transmitter center of float is
NLL. The range shall cover the difference
between LLL & HLL.

e  Sample tappings for gas samples shall be
from the top of the main line. For liquid
samples tapping shall be done from the side.

e Except for process reasons, low point
drains and high point vents are not shown

e All items marked (PU) can be supplied as
part of package Units.

e Temperature instruments shown with
"M" are provided with Monel well.

g.3.2. The following general notes may be
specified required:

£.3.2.1. Piping drains and vents (if applicable for
process reasons). Low point drains and high
point vents piping shall be provided in
accordance with the following requirements:

a) Drains for all sizes:

e Alloy piping: DN 20 (% inch) gate valve
with blind flange, based on the fluid,
operating condition and valid standards.

e Carbon steel piping: DN 20 (% inch)
gate valve with threaded plug, based on the
fluid, operating condition and valid
standards.

b) Vents for DN 50 (2 inch) and larger:

High point vent shall be provide for the DN
50 (2 inch) and larger. Size and type are
based on the following:

» Alloy piping: DN 20 (% inch) gate valve
with blind flange, based on the fluid,
operating condition and valid standards;

bs gl e wl (Sog 2 580 Il Dlgol ads” @
..A.'m)f s Vb cloo I.:JJ‘);' (':!L;.a 9 ui _,L:'w.g sle
NLL s 3550 il gl jionils lp @
I, HLL § LLL o ogles b gl aels ail.
AR yidig
ol 6 ladiges (38,5 (6l (T aiges Jxo @
~diged Jowe @La sodises gl il L_s‘l“’l L oYL
Al sl 51l 6505
bl ey 4l wanlp Yo 5l e 4 @
Qlods o.)) \:-wy-!: (PU)J,F L_i a5 (5‘}%‘ d.:lf L
A ¥ u,:.ai.; axlg a1 ciou olsie 4 ailys o
&l wilosds ools las "M" L a5 Lo Gu8s Jul @
Wlyies Sy s ) (o9 Sbasyglol & Y-Y-;
33,5 jascie
Sl 5o ,0) (S5 2lse 5 (o) 455 1YY
stlp 4l 5 Comy blis (a2l salp J¥o &
33,5 w28 55 Ol Gilkae Wb laalgd (gl 28550 blas

o sl don (gl e adss (A1

Y -
L DN 20 (G.._:J;*) Gloilgyn i igildl gloalyl @

5 Jhw Flles luld (sliey ouisS Sgdus guld
e (slas lastiu]

¢
@l 0) ol s iV on)F sledy) @
g Juw Sllos by (slicays (slog), os,0 L DN 20
enm el st
sl 53 olboalyl el ol miihe Sl aleh wis
25 Sy g5 5 ojll 03,5 eal 3 25 )5 s DN SO
A

Y f x4

L DN 20 (E"-'-‘;) lea_‘,lg)a gl slealg) @

g JL_:—.J L;'I'Lrl-o-ﬁ -lag‘).:.l Lgt.;.u:)..a Easas \)BM @Jﬁ
O FP- E XK Lo


http://www.mohandes-iran.com

IE Jul. 2009 /\YAA y5

IPS-E-PR-230(1)

e Carbon steel piping: DN 20(% inch) gate
valve with threaded plug, based on the fluid,
operating condition and valid standards;

e The vent provided for hydrostatic testing
shall be DN 20(3% inch) boss with threaded
plug based on the fluid, operating condition
and valid standards.

g.3.2.2. Block valves on orifice tap (in detail
engineering stage):

a) DN 15 (‘%inch) single gate valve shall be
provided for the all orifices of the piping class
of PN 100 (600#) and less.

b) DN 20 (Ysinch) single gate valve shall be
provided for the all orifices of the piping class
of PN 150 (900#) and over:

g.3.2.3. Drain valve of level gages and
instruments (in detail engineering stage):

a) Drin valves [DN 20 (3 inch) gate valve]
shall be provided.

b) The provisions should be made for routing
the drain of liquids with RVP of greater that
34.5 kPa (abs) to flare).

g.4. Assembly Piping of Pumps (where
applicable for process reasons):

g.2.1. Valve size selection basis for pumps:

Generally, the size is likely between pump
suction line and pump suction nozzle size, or
pump discharge line and pump discharge nozzle
sizes. In case that, pump nozzle is one or more
sizes smaller than the line size, the size of block
valve shall be in accordance with the following:
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NOZZLE

Jib
a) AT PUMP SUCTION
4.:.0.13 ‘-5‘)5)5 ).) (;:‘.”

b) AT PUMP DISCHARGE Smaller than discharge line
rss Uy 5SS

deali (g5 0 (0

g.4.2. Pump strainer:

g.4.2.1. The suction strainer of pumps shall be
selected in accordance with the following criteria:

LINE SIZE
AR PRIRY

e DN 80 (3 inch) and larger
25,2 s DN 8O (zulY) e
e DN 50 (2 inch) and smaller
525 s DN 50 (zul V) @

g.4.2.2. Strainers DN 150 (6 inch) and larger shall
have DN 25 (one inch) drain valve.

2.4.3. Pump vent and drains:

Vent gas from pump casing drains and vents shall
be routed to closed system such as flare for the
following services:

a) Fluids contain toxic material;

b) Fluids with a Reid vapor pressure
greater than 34.5 kPa (abs) at pump operating
temperature.

In addition to the above, the vent of casing for
the vacuum service should be routed back to
the suction vessel to make out the pressure
balance prior to the pump operation. Drain of
hydrocarbon pump shall also have disposal to
oil water sewer in all cases in addition to the
above requirement unless otherwise specified.

g.4.4. Warming-Up line:

1- One size smaller than line

Ay 5l pSgs ol S -

2- Two or more sizes smaller than line
Al 5| S sS it b o3lail g3 -

BLOCK VALVE

slacd! puds
1- Same as suction line size

$399 gl o5l 2 =)
2- Select One size smaller than line
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Select one size smaller than line
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required for the pump operated at 170° and
higher when the process fluid solidifies at
ambient condition or the fluid are corrosive toxic.

g.4.5. Auxiliary piping of pump:

Details of auxiliary piping such as, cooling water,
plant water, steam and condensate, mechanical
seal flush fluid, which are required as per pump
data sheet shall be shown on a separate drawing.
Reference to the auxiliary piping drawing shall be
noted under the pump description (in detail
engineering stage).

g.5. Steam-out, Drain and Vent for Vessels:

g.5.1. Size and requirement of steam-out, vent
and drain nozzles of vessels shall according to the
requirements stipulated in the Employer’s
requirements  (design  criteria of “Basic
Engineering Design Data”). The vent valve shall
be directly mounted on the vent nozzle with blind
flange.

g.5.2. In addition to the vents required in article
g.5.1 above, a blanked off ventilation nozzle as
requested in the Employer’s design criteria shall
be provided on the top of the all horizontal
vessels near the end the end opposite the man
way.

g.5.3. Vent connections must be located on top
of the vertical and horizontal vessels.

g.5.4. The drain valve sill be provided as
follows:

* For low pressure services, up to design
pressure of 3800 kPa, provide single block
valve with blind plate.

e For high pressure services over design
pressure of 3800 kPa, or where the nature of
liquid requires it, provide double block valves
with blind plate.

g.6. Bypass for Safety/Relief Valve:

The bypass shall be provided for venting the
hydrocarbon gas or toxic gas to flare system
while plant shut-down or start-up. Provision of
bypass shall be as per following criteria:
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g.6.1. Vessels:

Bypass shall be provided unless otherwise
specified in the relevant Company s
specifications.

g.6.2. Piping/Equipment:
2.6.2.1. Gas service:

a) If there is other purge line to flare on same
stream line, bypass is not required for
safety/relief valve.

b) In case of no purge line to flare for toxic or
flammable hydrocarbon, bypass valve shall be
provided. The size of bypass valve and line
shall be same as the vent size of

piping/equipment.

£.6.2.2. Liquid service:

Bypass valves are generally not provided for
liquid service unless otherwise specified.

g.7. Line numbering:

a) For line numbering system reference
should be made to the Employer ‘s line
numbering specification.

b) Line numbers shall be assigned to all lines
with the following origins and destinations:

e From individual equipment item to
individual equipment item;

e From individual equipment item and vice
versa. Another number is required for the
line located at the downstream of equipment;

* From line to line (exceptions: control
valve bypass, block valve warm-up and
equalizing bypasses, and safety relief valve
bypass;

e From unique equipment to the same
unique equipment item (except level
standpipes);

e From line or equipment to atmosphere,
funnel, of closed drainage system (exception:
continuous process vent stacks and process
drains).
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c) Pipeline numbers shall be prefixed, from
source to Unit battery limit with the Unit
number of the Unit of origin.

d) A new line number is requires when the
pipe design condition can very (e.g.,
downstream of the control valve assembly) or
when a new piping class is to be specified.
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0. INTRODUCTION

The Standard Practice Manual titled as "Fundamental Requirements for the Project Design and
Engineering" is intended for convenience of use and a pattern of follow-up and also a guidance.

These Standard Engineering Practice Manuals, also indicate the check points to be considered by
the process engineers for assurance of fulfiment of prerequisitions at any stage in the
implementation of process plant projects.

It should be noted that these Iranian Petroleum Standards (IPS), as a Practice Manual does not
profess to cover all stages involved in every process project, but it reflects the stages that exist in
general in process projects of oil, gas and petrochemical industries of Iran.

These preparation stages describes the following three main phases which can be distinguished in
every project & includes, but not limited to:

Phase l) Basic Design Stages (containing Seven standards).
Phase Il) Detailed Design, Engineering and Procurement Stages (containing two Standards).

Phase lll) Start-up Sequence and General Commissioning  Procedures  (containing two
Standards).

The process engineering standards of this group includes the following 11 Standards:

STANDARD CODE STANDARD TITLE

1) Manuals of Phase | (Numbers 1-7)
IPS-E-PR-150 "Basic Design Package"
IPS-E-PR-170 "Process Flow Diagram"
IPS-E-PR-190 "Layout and Spacing"
IPS-E-PR-200 "Basic Engineering Design Data"
IPS-E-PR-230 "Piping & Instrument Diagrams (P&IDs)"
IPS-E-PR-250 "Performance Guarantee"
IPS-E-PR-308 "Numbering System"

Il) Manuals of Phase Il (Numbers 8 & 9)
IPS-E-PR-260 "Detailed Design, Engineering and Procurement”

IPS-E-PR-300 "Plant Technical and Equipment Manuals (Engineering Dossiers)"
lll) Manuals of Phase Il (Numbers 10 & 11)

IPS-E-PR-280 "Start-up Sequence and General Commissioning Procedures"

IPS-E-PR-2890 "Plant Operating Manuals"

This Engineering Standard Specification covers:

"PROCESS FLOW DIAGRAM"
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1. SCOPE

This standard manual specifies general and specific requirements for the contents of process flow
diagram (hereinafter called PFD) which shall be used throughout OGP project .However , further
requirements may be requested by the company to fulfill specific project requirements.

Note:

This standard specification is reviewed and updated by the relevant technical committee on
Dec. 2000. The approved modifications by T.C. were sent to IPS users as amendment No. 1
by circular No. 130 on Dec. 2000. These modifications are included in the present issue of
IPS.

2. REFERENCES

Throughout this Standard the following dated and undated standards/codes are referred to. These
referenced documents shall, to the extent specified herein, form a part of this standard. For dated
references, the edition cited applies. The applicability of changes in dated references that occur
after the cited date shall be mutually agreed upon by the Company and the Vendor. For undated
references, the latest edition of the referenced documents (including any supplements and
amendments) applies.

ANSI (AMERICAN NATIONAL STANDARD INSTITUTE)

Process Charts, Y 15.3 M, 1979
ISO (INTERNATIONAL ORGANIZATION FOR STANDARDIZATION)
ISO 7000-1984 (E/F), "Graphical Symbols for Use on Equipment-Index and Synopsis"

1st. Ed. 1984-03-15

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-PR-230 "Piping & Instrument Diagrams (P&IDs)"
IPS-E-PR-290 "Plant Operating Manuals"
IPS-E-PR-308 "Numbering System"

3. DEFINITION OF PROCESS FLOW DIAGRAM (PFD)
Process flow diagram mainly defines:

a) A schematic representation of the sequence of all relevant operations occurring during a
process and includes information considered desirable for analysis.

b) The process presenting events which occur to the material(s) to convert the feedstock(s) to
the specified products.

c) An operation occuring when an object (or material) is intentionally changed in any of its
physical or chemical characteristics, is assembled or disassembled from another object or is
arranged or prepared for another operation, transportation, inspection or storage.

4. PURPOSE OF PFD
The purpose of PFD is generally as follows:
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a) Plant design basis

PFD shows the plant design basis indicating feedstock, product and main streams flow rates and
operating conditions.

b) Scope of process

PFD serves to identify the scope of the process.

c) Equipment configuration

PFD shows graphically the arrangement of major equipment, process lines and main control
loops.

d) Required utilities

PFD shows utilities which are used continuously in the process.

5. CONTENTS OF PFD

5.1 Inclusive
PFD shall comprise but not limited to the following items:

1) All process lines, utilities and operating conditions essential for material balance and heat and
material balance.

2) Type and utility flow lines which are used continuously within the battery limits.

3) Equipment diagrams to be arranged according to process flow, designation, and equipment
number.

4) Simplified control instrumentation pertaining to control valves and the likes to be involved in
process flows.

5) Major process analyzers.
6) Operating conditions around major equipment.
7) Heat duty for all heat transfer equipment.

8) Changing process conditions along individual process flow lines, such as flow rates, operating
pressure & temperature, etc.

9) All alternate operating conditions.

10) Material balance table.

5.2 Disclusive
The following items are generally not be shown on PFD, except in special cases:

1) Minor process lines which are not usually used in normal operation and minor equipment,
such as block valves, safety/relief valves, etc.

2) Elevation of equipment.
3) All spare equipment.

4) Heat transfer equipment, pumps, compressor, etc., to be operated in parallel or in series shall
be shown as one unit.

5) Piping information such as size, orifice plates, strainers, and classification into hot or cold

" - |
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insulated of jacket piping.

6) Instrumentation not related to automatic control.
7) Instrumentation of trip system, (because it cannot be decided at the PFD preparation stage).

8) Drivers of rotating machinery except where they are important for control line of the process
conditions.

9) Any dimensional information on equipment, such as internal diameter, height, length, and
volume. Internals of equipment shall be shown only if required for a clear understanding of the
working of the equipment.

6. GENERAL DRAFTING INSTRUCTIONS

6.1 Scale

PFDs should not be drafted to scale. However, their size should be compatible with that of
equipment drawings.

6.2 Flow Direction
As a rule, PFDs should be drawn from the left to the right in accordance with process flows.

6.3 Process and Utility Lines in General

The main process flow shall be accentuated by heavy lines.

Process utility lines shall be shown only where they enter or leave the main equipment.
Pipe lines shall not be identified by numbers.

Valves, vents, drains, by-passes, sample connections, automatic or manual control systems,
instrumentation, electrical systems, etc. shall be omitted from the schemes.

The direction of the flow shall be indicated for each line.
6.4 Kind of Lines

As a rule, Process lines, utility lines, and loop lines for instrument should be drawn according to
IPS-E-PR-230 as follows:

a) Main process lines

Thickness = 0.8 mm e ]

b) Secondary process lines and utility line N i
Thickness = 0.5 mm

c) All electrical, computerand instrument
signals ——————— ———— — —_

Thickness = 0.3 m

6.5 Line Crossover

Where two lines cross each other, the horizontal line should be drawn as a continuous line in all
cases. This shall not apply to loop lines for instruments.
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a) Where two main process lines cross

b) Where one main line crosses one secondary
process and utility lines

¢) Where one main line crosses one loop line
for an instrument

6.6 Denotation of Lines at Battery Limit Tie-In Points
a) Process lines

From Item No. and/ To Item No. and/
or Dwg. No. or Dwg. No.

® ®»

Where a PFD consists of two or more divided sheets, drawing numbers should be indicated.

b) Utility lines

b ) >

COOLING WATER
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Names of fluids should be given in parentheses above the utility lines.

Names of these fluids should be as abbreviations defined according to IPS-E-PR-308.

6.7 Direction of Flow

The direction of flow should be indicated by arrows. In principle all flow lines should be denoted by
arrows located at the inlet of equipment, at merging points, and at the corners of the lines. Where a
process line is long, however, the process flow may be denoted by arrows located at intermediate
points.

The number of arrows used to denote one process flow line is not restricted. However, care should
be taken not to clutter the drawing with excessive arrows.

Arrows at corners may be suitably omitted.

.

k 4

|
|
=
|
[

6.8 Division of PFD

Where a PFD must be divided into two or more sheets, it should be divided at portions where
division is easiest from the process standpoint and each divided section should be drawn on a
separate sheet.

6.9 Other Trains

Where there are two or more identical trains of process flows, one representative train may be given
in the PFD and the others omitted. However, notations pointing out such omissions must be clearly
indicated in the titles of all relevant PFDs to avoid confusion.

6.10 Base Line

As a rule, base lines should not be drawn. Similar items of equipment, however, should be aligned
at the same level as far as possible.

6.11 Title

The title should be given in the title block at the lower right-hand corner of the PFD. A typical title
block is shown in Appendix A.

6.12 Legend

The legend may be given in separate schematic drawing to which reference shall be made if
necessary.

6.13 Size
The size of PFD should normally be A1 (594 mm x 841 mm).
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7. IDENTIFICATION AND NUMBERING OF EQUIPMENT

7.1 Process Equipment

7.1.1 Letter of group

Each item of equipment shall be identified by an identifying or a tag number composed of letter as
given in |PS-E-PR- 308.

7.1.2 Equipment number and name

The equipment number and name should be given in the PFD, as a rule, at the upper or the lower
part of the sheet, preferably in a space close to the center line of the equipment which is to be
denoted. However, depending upon the space, either the number or the name can be omitted.

7.1.3 Installed spare equipment

Installed spare equipment, such as pumps, shall be indicated by a suffix letter like "A" or "B".
7.1.4 Equipment drivers

Equipment drivers shall carry the same designation as the driven equipment.

7.1.5 Instrumentation

It is not necessary to assign an identifying number in the PFD.

8. DESCRIPTION OF EQUIPMENT

8.1 Symbols of Equipment and Operating Conditions

a) As a rule, piping and equipment symbols which are common to individual processes should
be unified. These are mentioned in Figs. 1.1-1.18.

Symbols to denote other equipment not specified in this standard manual shall be decided
during project execution upon the company's approval.

b) Decimal numbers should be used inside the symbols mentioned in Fig. 2 to denote operating
conditions.

c) The position of the operating condition denotation should be as close as possible to the point
requiring indication. Where it is difficult to find space for such denotation, however, an auxiliary
line should be used to indicate it.

8.2 Minimum Information Requirements for Equipment

8.2.1 Designated streams
a) Stream numbers should be serially denoted by Decimal numbers.
b) Fluid name.
c) Total flow rate.
d) Density and/or molecular mass (weight) if required.

e) Operating pressure and temperature if required.

" — |


http://www.mohandes-iran.com

I 5 Jan. 1936 IPS-E-PR-170

8.2.2 Heat exchangers

a) Identification number and service name.
b) Operating heat duty.
c) Inlet and outlet temperatures on both shell and tube sides.

8.2.3 Furnaces
a) ldentification number and service name.
b) Operating absorbed heat duty.

c) Inlet and outlet operating temperatures on tube side.

8.2.4 Reactors
a) Identification number and service name.
b) Inlet and outlet operation temperature.

c) Inlet and/or outlet pressure.

8.2.5 Columns
a) Identification number and service name.

b) Tray numbers, operating temperature and pressure for top and bottom trays and also for
special trays such as feed and draw-off, etc.

c) Trays shall be numbered from bottom to top.

8.2.6 Drums
a) Identification number and service name.
b) Operating temperature.

c) Operating pressure.

8.2.7 Pumps
a) Identification number and service name.

b) Normal operating capacity and differential pressure.

8.2.8 Compressors and blowers
a) ldentification number and service name.

b) Normal operating capacity and differential pressure.

8.2.9 Ejectors
a) Identification number and service name.

b) Inlet and outlet operating pressure for ejector system.

8.2.10 Tanks

a) ldentification number and service name.

= — |
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b) Operating temperature.

c) Operating pressure.

9. DESCRIPTION OF INSTRUMENTATION

Instrumentation to be denoted are instruments, measuring devices and control valves.

9.1 Instruments

9.1.1 Symbols for instrument

a) The symbol for an instrument is a circle which shall be connected to the line which is nearest
the point of measurement.

- e = ==

b) Where the instrument is a controller, a dotted line representing the control impulse shall
connect the instrument

circle to the controller valve.

c) The denotation of such functional symbols as "R" for recorder, "I" for indicator, and "A" for
alarm, etc. should be omitted except for the functional symbol "C" for control.

- There should be no distinction as to whether instruments should be locally installed or
mounted on the main instrument panel.

9.1.2 Functional symbols for control

The following symbols are shown inside the circle representing the instrument. For further details
refer to |PS-E-PR- 308.

Flow Controlling FC

Flow Ratio Controlling FRC

Level Controlling LC

Pressure Controlling PC
Pressure Differenial Controlling PDC

Temperature Controlling TC

Temperature Differencial Controlling TDC

Speed Controlling SC

Mass (Weight) Controlling MC

9.1.3 Cascade control

Where one controller alters the desired value of one or more other controllers, the instruments
circles shall be connected by a dotted line.
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Where the control actions of two or more controllers combine to operate one or more control valves,
the instrument circles representing the controllers shall be joined by dotted lines to the instrument
circle representing the combining device.

00

9.1.4 Compound control

9.2 Measuring Devices

The connecting line between the circle representing the instrument and the stream line represents
the measuring device such as for temperature measurement,pressure measurement,flow rate
measurement, etc.

9.2.1 Flow rate measuring

a) Regarding flow rate measurement, definitions of apparatus type such as rotameter, pitot tube,
turbine meter,

c) Valves associated with the device need not be shown.

— -

9.2.2 Level measuring

a) Definitions of apparatus type such as ball float, displacement, difference pressure, etc., need
not be shown.

b) A distinction should not be made as to whether the apparatus is an internal or external type.
c) Valves associated with the device need not be shown.



http://www.mohandes-iran.com

I E Jan. 1996 IPS-E-PR-170

_@_...._

N/

9.2.3 Measurement of pressure, temperature, etc.
a) No distinction should be made regarding measuring type.

b) Valves associated with measuring devices need not be shown.
9.3 Control Valves

9.3.1 Actuator

a) The symbol for an actuator is a half circle which half circle shall be connected with a dotted
line representing the control impulse.

b) There should be no distinction made as to whether the actuator is a diaphragm type, electric
motor type or oil cylinder type, etc.

9.3.2 Control valves
Control valves operated by instruments are shown as following:
L}

[

ik

GENERAL THREE WAY

10. MATERIAL BALANCE TABLE

10.1 Contents of Material Balance Table

A material balance table as typically shown in Table-1 shall consist of at least the following
information :

10.1.1 Stream information

Stream No., name of stream, flow rate, composition.

10.1.2 Operating conditions

Operating temperature and pressure.

—— — |
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10.1.3 Basic physical properties

Molecular mass (weight), API gravity, Relative Mass Density (Specific Gravity) or (Sp.Gr.), etc.

10.1.4 Data concerning hydraulic calculation
Density, viscosity, etc. if required.

10.2 Denotation of Material Balance Table

In preparation of material balance Table, care should be given to the following points:

10.2.1 Position of denotation

As a rule, the material balance table should be inserted at the lower part of the PFD.

10.2.2 Number of digits of numerals and denotation of small quantities

As a rule, percentages should be expressed down to 0.01%. Where traces of components are
concerned, special units, such as ppm, should be used.

10.3 Examples

A typical material balance table is shown in Table 1. The following comments should be noted prior
to preparation of the sheet:

a) The total flow rate is described as m*h and / or bbl / sd (stream day) for liquid flow and as
Nm?®h for gas flow.

b) The molecular mass (weight) and/or boiling point and/or melting point of each component are
often inserted near each component mentioned in Table 1.

.TABLE 1 - TYPICAL MATERIAL BALANCE TABLE

STREAM No. 101 102

Fluid name

Components mol/h or mol% Spec.
or Mw
mass/h or mass% and/or BP

and/or MP

A

B

C

D

E

Total flow rate (mol/h)

Total flow rate (mass/h), in (kg/h)

Total flow rate (volume/h), in (m’/h)
For liquids at operating conditions, and in (Nm:".rh) for gases

Operating pressure, in kPa (ga) or bar (ga)

Operating temperature, in (°C)

Molecular mass (weight), in (kg)

Relative mass density (specific gravity) at standard conditions, dimensionless

Mass density at operating conditions, in (kg/m®)

Others

Remarks

11. HEAT AND MATERIAL BALANCE SHEETS

When preparing the heat and material balance sheets in addition to material balance tables,
necessary reference should be made to PFD stream numbers.
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The heat and material balance sheets should be prepared as typically shown in [PS-E-PR-290

12. PIPING AND EQUIPMENT SYMBOLS (SEE FIGS. 1.1 THROUGH 1.18)

12.1 Pipeline Symbols (See Fig. 1.1.a)

12.1.1 Piping-Pipelines symbols (see Fig. 1.1 b)
12.1.2 Piping-Trap functions symbols (see Fig. 1.2)
12.1.3 Piping-General equipment symbols (see Fig. 1.3)

12.2 Shell and Tube Type Heat Exchanger Symbols (See Fig. 1.4)
12.3 Double-Pipe Heat Exchanger Symbol (See Fig. 1.5)

12.4 Reboiler Symbols (See Fig. 1.6)

12.5 Air Fin Cooler Symbols (See Fig. 1.7)

12.6 Box Cooler Symbols (See Fig. 1.8)

12.7 Furnace Symbols (See Fig. 1.9)

12.8 Pump Symbols (See Fig. 1.10)

12.9 Compressor, Expander and Blower Symbols (See Fig. 1.11)
12.10 Column Symbols (See Fig. 1.12)

12.11 Drum Symbols (See Fig. 1.13)

12.12 Reactor Symbol (See Fig. 1.14)

12.13 Ejector Symbol (See Fig. 1.15)

12.14 Tank Symbols (See Fig. 1.16)

12.15 Other Equipment Symbols (See Figs. 1.17 and 1.18)
12.15.1 Atmospheric storage tanks symbols (see Fig. 1.17)
12.15.2 Vessels, incl. pressure storage vessels (see Fig. 1.18)
12.1 Pipeline Symbols

-

PIPELINE SYMBOLS
Fig. 1.1 (a)

Note:
Stream numbers should be serially denoted by Decimal numbers which are given, as a rule,
above a horizontal line or on the right-hand side of a vertical line.
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12.1.1 Piping-Pipelines symbols

MAIN PROCESS LINE* h

Secondary process line and service line

B ODONE D BN § B §EE DOl E R
Existing line

Future line

Existing line to be removed

underground line

PIPING - PIPELINES SYMBOLS
Fig. 1.1 (b)
Note 1:
* Arrow indicates direction of fluid flow.

Note 2:
The piping abbreviations shall be used to identify the graphical representation of piping
components as mentioned in |IPS-E-PR- 230.

12.1.2 Piping-Trap functions symbols

TRAP DRAIN ,e,g. CONDENSATE
RELEASE, BASIC SYMBOLS
|

TRAPPED VENT ,e.g. AUTOMATIC AIR
VALVE ,BASIC SYMBOLS

STEAM TRAP ASSEMBLY

STA

PIPING - TRAP FUNCTIONS SYMBOLS
Fig. 1.2

12.1.3 Piping-General equipment symbols
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OPEN VENT

TUNDISH

SYPHON DRAIN (SEAL LEG)

LIQUID SEAL, OPEN

LIQUID SEAL, CLOSED

LEVEL GAGE

LEVEL GAGE ON STANDPIPE }
LG

LEVEL GAGE MAGNETIC FLOAT TYPE

LEVEL GAGE BULL EYE TYPE

SPRAY DEVICE

SILENCER

STRAINER, FILTER

PIPING- GENERAL EQUIPMENT SYMBOLS
Fig. 1.3
12.2 Shell and Tube Type Heat Exchanger Symbols
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HEATING MEDIUM

COOLANT
TUBE SIDE
——
COOLANT HEATING MEDIUM
SHELL SIDE
a) Heat Exchanger b) Cooler c) Heater
SHELL AND TUBE TYPE HEAT EXCHANGER SYMBOLS
Fig. 1.4
Note :

- Distinction to be made between shell and tube side.
- Flow direction of heating medium should be downward.

- Flow direction of cooling medium should be upward.

12.3 Double-Pipe Heat Exchanger Symbol

DOUBLE-PIPE HEAT EXCHANGER _l

L

DOUBLE-PIPE HEAT EXCHANGER SYMBOL
Fig. 1.5
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12.4 Reboiler Symbols

HORIZONTAL REBOILER, FIXED 1
TUBE SHEET C

KETTLE-TYPE REROILER, U-TUBE

KETTLE-TYPE VAPORIZFER,
FLOATING HEAD

llc 1

KETTLE-TYPE VAPORIZER, FIXED |

TUBE SHEET :—-" S __L

REBOILER SYMBOLS
Fig. 1.6

Note:

The direction of lines is optional, but the lines denoting the shell and tube side respectively,
should cross each other at 90° or 45°.

12.5 Air Fin Cooler Symbols

_@@

—¢

s I
C— !
]
-
a) No Automatic Control b) Fan Pitch Control c) Louver Control

AIR FIN COOLER SYMBOLS
Fig. 1.7
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Note:

- Where temperature controls must be selected in consideration of various factors, the
process engineer will show the control types on the PFD.

- There is no distinction between "Forced" and "Induced" AFC (Air Fin Cooler).

12.6 Box Cooler Symbol

BOX COOLER l ’

BOX COOLER SYMBOL
Fig. 1.8

12.7 Furnace Symbols

FURNACE COIL, BASIC SYMBOL ]

. e—
i
COIL BANK, BASIC SYMBOL
FURNACE, HEATER,
BASIC SYMBOL \

|
.
-@
4

FURNACE SYMBOLS
Fig. 1.9
12.8 Pump Symbols

a) Centrifugal Pump b)Reciprocating Pump

PUMP SYMBOLS
Fig. 1.10
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Note:
- There is no distinction between "Single" or "Multiple" stage.
- Drivers need not be shown.

12.9 Compressor, Expander and Blower Symbols

1
@)
1

a) Centrifugal Compressor b) Reciprocating Compressor

c) Expander d) Blower

Compressor Turbine

e) Driver Control

COMPRESSOR, EXPANDER AND BLOWER SYMBOLS
Fig. 1.11
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Notes:

- There is no distinction between "Single" or "Multiple" stage.
- The intercooler need not be shown.
- The driver need not normally be shown.

- In the case where the process gas pressure or flow rate is controlled by a driver (speed), it
is necessary to show the driver and control system as mentioned above.
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12.10 Column Symbols

SWAGED COLUMN

TRAY COLUMN oo o
BASIC SYMBOL
(TRAYS SHOWN ONLY L]
WHERE SIGNIFICANT
&NUMBERED FROM
BOTTOM TO TOP

D-|C
T

PACKED COLUMN ROTATING DISC
BASIC SYMBOL CONTACTOR ~1
It
a) Tray Column b) Swaged Column c) Packed Column d) Rotating Disc
Contactor
COLUMN SYMBOLS
Fig. 1.12

Notes:

- Skirts and supports need not be shown.

- The trays should be shown pictorially in such a way that their number can be readily
determined. Actual numbers should be inserted only in parts which are important from the
process point of view.

- Special trays such as draw offs, feed trays and those which locate process lines and/or
instruments shall be shown.

- Packed beds should be shown pictorially in such a way that their number can be readily
determined.

- Demister pads should be shown pictorially.

- It is not necessary to show internals such as distributors, spray nozzles, chimneys,
cyclones, partition plates, vortex breakers, etc., except in special cases.

- It is not necessary to show tray type such as valve, bubble cap, sieve, grid, etc.

12.11 Drum Symbols

FPrors

a) Horizontal b) Vertical
DRUM SYMBOLS
Fig. 1.13

Notes:
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- Skirts and supports need not be shown.
- Demister pad should be shown pictorially.
- It is not necessary to show internals such as distributors, vortex breakers, etc., except in

special cases.

12.12 Reactor Symbol

REACT_OR SYMBOL S 1t
Fig. 1.14

Notes:

- All process streams should be shown.

- The catalyst beds should be shown pictorially in such
a way that their number can be readily determined.

- It is not necessary to show any internals such as fluid
distributors.

12.13 Ejector Symbol

EJEC TOR SYMBOL
Fig. 1.15

Note:
- There is no distinction between "Single" or "Multiple" stage.
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12.14 Tank Symb ols

a) Con Roof b) Floating Roof c) Spherical

TANK SYMBOLS
Fig. 1.16

Note:
The pressure relieving and vacuum breaking system need not be shown.

12.15 Other Equipment Symbols

12.15.1 Atmospheric storage tanks symbols
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CLOSED TANK, BASIC SYMBOL

OPEN TANK

CONICAL ROOF TANK

FLOATING ROOF TANK

GAS HOLDER

CONICAL BOTTOM TANK

ATMOSPHERIC STORAGE TANKS SYMBOLS
Fig. 1.17

12.15.2 Vessels, incl. pressure storage vessels symbols
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VESSELS BASIC SYMBOL

VESSEL WITH SUMP

SPHERE

VESSELS, INCL. PRESSURE STORAGE VESSELS SYMBOLS
Fig. 1.18

13. SYMBOLS OF OPERATING CONDITIONS

Liquid flow rate: :

Mass flow rate:

Pressure: :

Temperature:

Gas flow rate:

Heat duty:

SYMBOLS OF OPERATING CONDITIONS
Fig. 2
Note:

Decimal numbers should be inserted inside the symbols.
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B
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3
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NATIONAL IRANIAN OIL COMPANY
REFINERIES ENGINEERING AND CONSTRUCTION

N..O.C. DWG. No.

SCALE

NONE

JOB No. 175600

PREHEATING TRAIN SECTION

SNAMPROGETTI - CHIYODA JOINT VENTURE

REVISION
BANDAR ABBAS REFINERY 2
TWO STAGES DISTILLATION UNIT (UNIT 01) DWG. No.
PROCESS FLOW DIAGRAM (CASE 4)

01-GE-B-04341
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